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Independent petroleum specialists 
iew with favor a plan whereby the 
avy will assume two-thirds of the 
st of maintaining its Elk Hills oil 
serve. Standard Oil Co. of Calif. 
pw bears the full expense of keep- 
g the reserve in readiness, under 
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These specialists were called for 
onsultation by the House Naval 
ommittee Counsel at the sugges- 
ion of Secretary of the Navy For- 
estal. At a hearing last Septem- 
er on he proposed contract amend- 
ment between Standard and the 
‘avy, Forrestal requested permis- 
ion to call independent oil lead- 
rs for their opinion as to the equity 
ff the arrangement. 

At a press conference, Gerald D. 
forgan, special counsel for the com- 
ittee, disclosed that the experts 
greed that the amendment was 
minently fair. It would require the 
lavy to pay two-thirds of the main- 
enance expense, and Standard one- 
hird, which would amount to about 
are ©” £400,000 and $200,000 a vear, re- 
the cubi pectivelv. 

of liqui . oa om 


t 60°F.” 

Paul L. Kleinsurge, chairman, 
as announced that the 10 Regional 
Vage Stabilization Boards will 
nager qtminate all enforcement activity 
Standarg” January 15. The new executive 
bsidiarg@der, which removed wage and sal- 
cal prodg'y controls, provides that any pay- 
ompanygent of excessive wage rates made 
he Navgor to November 9 will be sub- 
ct to enforcement action. Cases 
hich may be pending after that 
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‘ing, rete probably will be delegated to 
tec Bureau of Internal Revenue or 
ther Federal agencies. 
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ashington Highlights 


An oil school for advanced 
Army officers will start early in 
January at Camp Lee, Virginia. 
The curriculum will be world re- 
serves, military and civilian oil pic- 
ture, processes and technique, re- 
quisition methods, and _ distribu- 
tion from the United States for 
overseas bases, according to the 
War Department. Also for consid- 
eration will be foreign policies of 


the State Department and_ the 
Army-Navy Petroleum Board. 
* * 


The Independent Petroleum As- 
sociation of America has petitioned 
Congress to limit the jurisdiction of 
the Federal Power Commission. 
The IPAA asked Congress to 
amend the natural gas act so as to 
deny the FPC authority to govern 
the production or gathering of nat- 
ural gas, price of gas sold by pro- 
ducers or gatherers, or end use of 
gas. 

x Ok 4 

The shortage of steel remains a 
chief problem in the nation’s capi- 
tal. Consumers’ stock of both iron 
and steel scrap decreased to 2,900,- 
000 tons at the end of August. This 
is less than a month’s supply for 
the steel industry, which depends 
upon scrap for approximately 50 
per cent of its material for steel 
making. As compared with the pre- 
ceding month, the stock decline 
was 368,000 tons. 

The oil industry has been partic- 
ularly hard hit by the scarcity of 
steel, particularly in the field, where 
countless drilling projects are de- 
layed at various stages, or in many 
instances not even started, due to 
lack of casing and pipe. 


Washington headquarters of the 
Department of Commerce §an- 
nounced the opening of a regional 
office in the Federal Post Office 
Building at Los Angeles. All of 
Southern California as well as the 
entire state of Arizona makes up 
the region. California counties in- 
cluded in the region are Kern, San 
Luis Obispo, Santa Barbara, Ven- 
tura, Los Angeles, Riverside, Or- 
ange, Imperial, San Diego and San 
Bernardino. 

eae 


A House committee has launched 
an investigation into the proposed 
disposal by the Government of the 
famed warborn “Big Inch” and 
“Little Inch” pipelines. Chairman 
Slaughter, Democrat of Missouri, 
said the committee seeks determina- 
tion as to how the best interests of 
the entire country may be served in 
disposing of the lines to private 


owners. 
x * x 


In a move designed to unify oil 
and gas policy and administration, 
a preliminary survey is being car- 
ried on among 31 Federal agencies 
to analyze and evaluate the func- 
tions they perform as relates to oil 
and gas, according to an announce- 
ment by Secretary of the Interior 
Krug. 

“5 


A winner in the House of the 
Republicans in Detroit’s 13th dis- 
trict was jovial Howard A. Coffin, 
general manager of the White Star 
Division of Socony-Vacuum Oil 
Co. 
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FRIDAY: Houdry Laboratories receive a long distance call from a Texas refinery, 
requesting assistance in the operation of a TCC unit. Wesley Hoge, able Houdry engineer, 
leaves by train the next day. (He would have flown but all planes were grounded.) 


TUESDAY A. M.: Mr. Hoge arrives at the refinery, confers with Houdry’s Texas repre- 
sentative and refinery management; then inspects unit. 


THURSDAY NOON: At Hoge’s suggestion, unit is shut down to permit examination 
of the reactor. 


THURSDAY MIDNIGHT: Twelve hours after shut-down began, inspection of the 
reactor has been completed, mechanical adjustments made per Hoge’s recommendations, 
and unit is ready to resume operation. Pretty good time, even for a TCC! 





than prior to shut-down. Mr. Hoge takes a bow but not his departure—he stays right there 


325 FRIDAY: Unit is operating at rated capacity and producing 1,000 B/D more gasoline 
% : ‘ 
to make sure the operation stays right. 








TWO WEEKS LATER: Even Mr. Hoge is satisfied and leaves for home. Refinery . 
executives write nice letters to Houdry. It’s really nothing extraordinary, just typical of 
the kind of service Houdry gives its licensees. 


Houdry service begins with the blueprints and never ends! 
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INTRODUCTION 


With the Diesel engine, the 
ousehold burner, and the light oil 
racking units all competing for the 
ntermediate or gas oil fractions, 
he general trend in refining is to- 
vard a more extensive cracking of 
he residuum fraction. It has been 
stimated that this trend, in the 
hext 10 to 20 years, will reduce the 
percentage residuum from the pres- 
mnt 26% to some 10%. It is not 
xpected that this cracking of heav- 
er stock will so much replace light 
il cracking as that it will provide 
he requisite charge stock. 

The General Petroleum Corpora- 
ion has contributed to this trend 
yy installing a 15,000 B/D Delayed 
Soking Unit to process 300-700” 
SSF/122°F straight run residuum. 
The gas oil thereby obtained will 


Jelayed Coking Unit at the 
aneral Petroleum Torrance Refinery 


By 


Randal Maass 
R. E. Lauterbach 


serve to supply part of the feed 
stock to the four TCC Units. The 
Coking Unit was designed, engi- 
neered, and constructed by the M. 
W. Kellogg Company, and incident- 
ally is the largest unit of its kind 
in the world. Coking operations 
were started July 26, 1946, culminat- 
ing a successful and relatively sim- 
ple startup operation. 

[t is the intent of this paper to 
describe the Coking process with 
particular emphasis on the equip- 
ment used therein. Some of the in- 
itial operating data too has been 
added. 

GENERAL PROCESS 


The description of the general 


process may best be followed by 
referring to the Flow Sheet, Figure 
I. The cracking portion of the Cok- 
ing Unit is divided into two sections 
each with its own furnace and pair 
of coke drums to be used alternately. 
The cracked products from the two 
cracking sections enter a common 
bubble tower for fractionation into 
an overhead product of gasoline and 
lighter, three gas oil draw products, 
and a bottoms recycle product. The 
straight run residuum charge, or 
reduced crude charge as it is also 
called, is introduced into the bubble 
tower for further fractionation with 
the bulk of it appearing in the bot- 
toms for furnace charge. Three 
steam strippers for the sidedraw 
streams and a gasoline debutanizer 
complete the fractionation equip- 
ment. 





General view of Coker Unit with north furnace hidden behind coke drums. 
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PHYSICAL EQUIPMENT 
Furnaces 

As was indicated above, two 
Huplicate furnaces have been pro- 
jded, one for each pair of coke 
Hrums. The distinguishing and high- 
y desirable feature of a delayed cok- 
ng unit is the delaying of the cok- 
ng until the charge reaches the 
koaking chamber (coke drum). To 
ccomplish this the furnaces are de- 
igned for a low residence time and 
onsequenily a high rate of heat 
pickup. Because of the high heat 
evel (600°F) of the furnace charge, 
the oil tubes were restricted to the 
radiant section and the hotter por- 
tion of the convection section. Heat 
bconomy is realized through the use 
f water tubes for steam production 
nthe colder portion of the convec- 
ion bank. 

In general each furnace has four 
keparate coils which join outside the 
hrebox into a common transfer line. 
The 3-4” O. D. tubes are 42’ long 
hnd have a wall thickness of 7/16”. 
Alloy tubes of 9 chrome—1.5 moly 
are used in the radiant section and 
to shield the convection bank. The 
remaining tubes in the convection 
hank are 5 chrome—0.5 moly. Heat 
is supplied by 16 Zink combination 
oil and gas burners located in the 
end of the firebox. 





Waste Heat Boiler 

As was indicated above, the tem- 
perature of the furnace charge was 
too high to realize a good heat econ- 
omy with oil tubes alone. There- 
fore, a waste heat boiler, with its 
lower receiving temperature, has 
een added in the convection bank 
of each furnace to reduce the tem- 
perature of the flue gases. This heat 
pickup serves to supply some 75% 
of the plant’s steam requirement. 
The outlet of the coils from the 
two furnaces enter a common steam 
drum from which a single boiler 
feed pump takes suction to circulate 
the water through both coils. A lev- 
el control maintains the water lev- 
el in the drum by admitting treated 
water from the refinery main boiler 
plant feed pumps. 





Coke Drums 

A\ continuity of operation is main- 
tained through the use of a pair 
of coke drums for edch furnace, 
one drum being in coking service 
While the other is being decoked. 
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Each drum is 17 in diameter and 
80’ in height with 61’ of straight 
section. For protection against cor- 
rosion the vessels are lined with a 
7/64” thickness of Type 405 stain- 
less steel, the lining being resistance 
welded to the shell. In addition the 
upper half of the shell is 7%” thick 
and the bottom half 1” thick. To 
subject a vessel of this size to the 
changing temperatures of blocked 
operations requires, of course, that 
it be fully stress relieved and its 
welds x-rayed. 


Alloy steels were also used in the 
principal piping to and from the 
Coke drums. The transfer lines were 
fabricated from 9 chrome—1l moly 
pipe and the vapor lines from the 
drums to the bubble tower from 5 
chrome—0.5 moly. Portions of the 








drum condensate lines, the side vap- 
or lines, and the by-pass lines are 
also of alloy steel. 


Bubble Tower 

The 100’ high bubble tower is 
11’ in diameter in its upper section 
and in its bottom section is enlarged 
to 126” to accommodate the in- 
creased downflow occasioned by the 
introduction of the intermediate re- 
flux and the reduced crude feed. 
Fifteen cast iron bubble trays are 
used in the upper section and in 
the lower section ten Type 405 
stainless steel bubble trays with 
eight cast iron baffle trays below 
them in the potential coking region. 
The shell thickness varies from 
9/16” to 15/16” and is protected 
throughout by a 7/64” Type 405 
stainless steel strip-welded lining. 





View of south pair of coke drums showing drilling equipment for decoking above. 
Distillation columns in right foreground. 
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To reduce construction costs the 
hree sidedraw steam strippers are 
ontained in one 46” by 506’ shell 
ppropri: ately divided into three 6 
ubble tray sections. The available 
ydrostatic heads dictate that the 
trippers be used in the same verti- 
al order as the draw; that is, with 
he top draw in the top stripper, 
tc. The strippers are unlined and 
e trays are all cast iron. 

It will be noted that the entire 
ot oil section of the plant is pro- 
ected from corrosion through the 
se of alloy steels. In the bubble 
ywer region, however, some excep- 
ions were made after considering 
he corrosion tendency and ease of 
eplacement. 











Debutanizer 

The design of the +’, 36 bubble 
ray debutanizer follows the conven- 
tonal pattern. The tower is unlined 
nd all trays are cast iron. To ac- 
ommodate possible depropaniza- 
ion, the design working ssa 
‘as set at 330 psi. 

Heat Exchange Equipment 

Some characteristics of the shell 
ind tube heat exchangers are tabul- 
ited below. 


Following our general practice 
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Decoking Equipment 

Coke is removed from the drums 
by a water jet designed by the 
Worthington Pump and Machinery 
Corporation, which cuts the body of 
coke into pieces small enough to fall 
into a crusher car. The crusher car 
breaks the pieces of coke down to a 
maximum dimension of 5 inches and 
feeds the sized coke into a sluice. 
The coke is sluiced with water into 
a suction pit from which a coke-wa- 
ter slurry is pumped through a 12” 
line to the storage area. In this area 
the bulk of the coke is separated 
from the water and is moved to a 
convenient location for shipping. 
The water passes through settling 
basins to allow any coke fines to 
drop out and is then returned to the 
unit for re-use. A schematic diagram 
of the coke handling system is 
shown in Figure ITI. 


The decoking water jet is supplied 
by a centrifugal five stage volute 
pump with external interstage pass- 
ages. An hydraulically balanced ro- 
tor was obtained by providing dou- 
ble inlets at the first stage and by 
placing the remaining four single in- 
let stages back to back. The double 


HEAT EXCHANGERS 


Total Tube 
Shell Side Tube Side No. of Surface Mater- 
Bundles Sq. Ft. ial 

Xeduced Crude Light Gas Oil 2 2,480 Steel 

Xeduced Crude Heavy Gas Oil 2 2,480 Steel 

Reduced Crude Intermed. Reflux } 12,880 Steel 

Reduced Crude Fuel Oil 2 4,350 Steel 

hMtabilized Gasoline Stabilizer Feed 2 1,090 Steel 
stabilizer Bottoms 

(Stabilizer Reboiler) Intermed. Reflux | 2,000 Steel 


Open section, located in a 45 bay 


pen section condensing and cool- atmospheric cooling tower, were 
Ing equipment is used. throughout. provided as follows: 
CONDENSERS & COOLERS 
No. of Total Surface Tube 

Service Bundles Sq. Ft. Material 

subble Tower Overhead ..... 18 10,200 Admiralty Brass 
oe ee een t 2,020 Admiralty Brass 
he ee iD 3,030 Red Brass Clad Steel 
Intermediate Reflux ......... s 1140 Admiralty Brass 
‘Mtabilizer Overhead ......... 4 2,280 Admiralty Brass 
‘tabilizer Bottoms .......... 1 530 Admiralty Brass 
th MN os snc: SA oie 3 8 4,660 Red Brass Clad Steel 
Nat GaN kogb ok haeae’s 2 1,060 Admiralty Brass 
Biante WOO o 5 oid <a wae ae 2 1140 Admiralty Brass 


inlet at the first stage also provides 
a low inlet velocity which permits 
operation at a low submergence. All 
impellers are of the enclosed type. 
A pressure breakdown bushing. is 
provided at the inboard stuffing box 
so that both stuffing boxes are under 
suction pressure. The 4,000 r.p.m., 
1,450 horespower turbine drive is 
supplied with 165 lbs., 100°F super- 
heated steam and exhausts to a 26” 
Hg. vacuum provided by a baro- 
metric condenser. Two complete 
pumping units are provided; one 
will supply 1,000 g.p.m., at 1,500 
Ibs.; two in parallel will supply 
1,600 g.p.m. at the same pressure. 
Electrically powered block valves 
located in the discharge line. oper- 
ate so as to prevent a_ shut-off 
against the pump. When the main 
block valve begins to close a smaller 
bypass valve begins to open so as 
to discharge the water back to the 
suction tank. In reverse the valve 
operation affords the same protec- 
tion. From the pump discharge the 
jet water flows to a manifold at the 
top of the coke drum. 


A 100 it. derrick structure is 
mounted over each pair of coke 
drums to support the drilling equip- 
ment. Each drilling assembly in- 
cludes a continuous length of drill 
stem which is long enough to reach 
the whole length of the drum and to 
which the boring and cutting tools 
can be attached. The drill stem is 
coupled at the top to a swivel head 
which is rotated by an air motor and 
which can be raised or lowered by 
a steam winch. An assembly of 
Chiksan joints form a flexible con- 
nection to supply jet water to the 
swivel head. Block valves have been 
provided in the jet water lines to 
each drilling assembly. These valves 
are closed whenever the drill stem 
is removed from the drum so that 
no one would be injured if the high 
pressure water were inadvertently 
turned on. 


The cutting devices for removing 
coke are a boring tool, a reaming 
tool, and a cutting tool. The boring 
head which is illustrated in Figure 
IV is essentially a round ball about 
10” in diameter which is tapped for 
water nozzles. One 1%” nozzle is lo- 
cated in the bottom to direct a jet 


straight downward, and four 3” 
jets are symmetrically arranged 
Page 7 
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about it to direct the water down- 
ward at about 45° from the vertical. 
Two 's” jets are directed upward 





to keep any coke fines from settling 
on top of the tool and stopping its 


rotation. 


For reaming, the same tool is 
used, except that the bottom jet is 
removed and plugged off, and the 
four 3x” nozzles are replaced with 
14” nozzles. 


The cutting tool shown in Figure 
\V is an hydraulically designed as- 
sembly which splits the single 
stream of water in the drill stem 
into four jet streams. Two streams 
are projected horizontally at the top 
of the tool and the other two at the 
bottom are directed upward at such 
an angle that they cut the same 
plane as the horizontal jets at the 
surface of the coke drum, or at a 
distance of 8% feet from the axis 
of the drum. The nozzle tips in this 
tool are replaceable and at the pres- 
ent time 5@” tips are used in the 
bottom nozzles while 7/16” tips 
are used in the top. 


The crusher car, which grinds the 
coke to a size easily pumpable by 
the coke pump, consists of an 11x14 
ft. hopper which feeds the coke to 
two 2 ft. dia. by 5 ft. long toothed 
rolls spaced 5” apart. The rolls are 
driven by a 40 horsepower motor. 
The crusher car is mounted on 
wheels and a track so that it can 
be positioned beneath any of the 
four drums. A “grizzly,” fabricated 
of 1”x8” plate, has been added near 
the top of the hopper to keep any 
large chunks from bridging over the 
crusher rolls or damaging them by 
impact. 


The crushed coke and the water 
from the jets pass between the rolls 
into a sluice which leads to a coke 
sump. Additional sluice water is 
added to the ditch as needed to keep 
the coke and water from piling up 
under the crusher car. An Allen- 
Sherman-Hoff Hydroseal coke slur- 
ry pump, located in a pit adjoining 
the coke sump, pumps the coke- 
Water slurry through a 12” line to 
the coke storage area located some 
2.500 feet from the pump. The pump 
derives its name from the clean wa- 
ter supplied to the case’ to seal the 
impeller. This water also serves to 
flush grit away from the close clear- 
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ance area between the impeller 
shrouds, shaft, and suction eye and 
the rubber lining provided in that 
area. The speed of rotation of the 
pump can be varied by means of an 
adjustable sheave on the motor and 
three sizes of sheaves on the pump. 
At 600 r.p.m. the pump will dis- 
charge about 3,000 g.p.m. of water 
over a coke outlet some 38 ft. above 
its suction nozzle through 2,500 ft. 
of 12” line. 

Special hydraulic lift cars were 
designed to raise and lower the 
heavy bottom heads of the coke 
drums. Had only one car been pro- 
vided, the track system would have 
been needlessly complicated to per- 
mit moving one car past the other. 
This complication was avoided by 
providing cars to be placed on the 
single track on both sides of the 
crusher car. Also, with two cars, two 
drum heads can be worked on at the 
same time. The hydraulic lifts ope- 
rate on 90 lbs. water and are in- 
dividually capable of supporting the 
bottom head plus the drum height 
of water. 

This brief description of the prin- 
cipal process equipment should serve 
to clarify the following discussion 
of the unit operation. Additional 
equipment description will be in- 
cluded in the discussion. 


OPERATION OF THE UNIT 


Feed Introduction 
Reduced crude is charged to the 
bubble tower by Quimby screw-type 





charge pumps under control of a 
flow-controller which regulates the 
rate by positioning a by-pass valve 
between the pump discharge and 
suction. The reduced crude is pre- 
heated by exchange successively 
with the light gas oil product, the 
medium gas oil product, the inter- 
mediate reflux stream, and the heavy 
gas oil product before entering the 
bubble tower at two points, at the 
top baffle tray or five baffle trays 
above the cracked vapor inlet and 
at the second baffle tray from the 
bottom or two baffle trays below the 
cracked vapor inlet. With a pre- 
heat level of only 450°F the feed 
serves as a hot reflux and care must 
be exercised to avoid transferring so 
much heat to the tower bottom pro- 
duct, through a contact with the 
cracked vapors (the sole source of 
fractionating heat), as to impair the 
fractionation of the tower. This con- 
dition is avoided by temperature 
controlling the flow of reduced 
crude to the top inlet so as to main- 
tain a constant temperature on the 
bottom bubble tray. The excess feed 
is diverted by a pressure controller 
to the lower inlet. Any feed thus 
diverted also serves to subcool the 
tower bottom and thereby reduces 
the tendency to form coke in this 
reservoir. 


Heating 

Both furnace charge pumps take 
suction off the tower bottom to de- 
liver the charge to the four paral- 


Row of B-B Sphere Storage. 
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WARMAN has what it takes to 
make good | 
steel castings 


at 














WARMAN has been specializing on steel 
castings for over a third of a century. That 
means experience. It is the largest electric 
steel foundry in Southern California. That 
means capacity. It is the most completely 
equipped steel foundry in this area. That 
means better operating control and more 
uniform quality in the finished casting. 
For experience, capacity and quality, you 
can depend on WARMAN. 





STEEL CASTING COMPANY 
TELEPHONE: LUcas 6211 
OFFICES AND WORKS: 6100 S$. BOYLE AVE., LOS ANGELES 11 
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lel coils in each furnace. The radi- 
ant section of each furnace is di- 
yided into two combustion cham- 
bers containing two of the coils. 
The charge flow is rate controlled 
to each half of the furnace and the 
fires in each combustion chamber are 
separately controlled to maintain a 
constant temperature at the com- 
bined outlet of each pair of coils. 
The two temperature controlled out- 
lets from, each furnace join in a fur- 
nace transfer line which discharges 
into one oi the two coke drums al- 
located to each furnace. 


Coking 

The heated mixture of vapor and 
liquid from the furnace enters the 
bottom of the coke drum. Since only 
vapors can pass out the top of the 
drum, any liquid must remain in 
the drum until it is cracked to vapors 
and coke. As coke is deposited the 
incoming liquid and vapor must flow 
through the coke bed and through 
or into the liquid on top of the coke. 
With vapors and liquid continually 
flowing through the coking region, 
the coke deposited is of a highly 
porous nature, which facilitates sub- 
sequent handling and contributes 
to the quality of the product. Each 
drum remains on the line for 24 
hours during which time approxi- 
mately 250 tons are therein deposit- 
ed. 


Fractionation 


The vapors from the two drums 
currently in simultaneous operation 
enter the bubble tower between the 
Sth and 6th baffle trays, number- 
ing from the top. As _ previously 
mentioned this stream supplies the 
sole source of fractionating heat to 
the tower. The top temperature of 
the tower is controlled, by means 
of vaporizing reflux, to pass the 
gasoline and lighter streams over- 
head. A portion of the downflow 
induced by the top reflux is re- 
moved from the 10th bubble tray, 
Steam stripped, and delivered to 
Storage, after heat exchange and 
cooling, as light gas oil. The re- 
maining downflow is augmented at 
the 15th bubble tray by an inter- 
mediate reflux. stream and by the 
additional reflux thereby induced. 
To handle this additional flow the 
tower is enlarged at the 15th tray 
irom 11 ft. to 12 ft., 6 in. in diameter. 
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The intermediate reflux is removed 
from the 20th bubble tray to be 
cooled by heat exchange with the 
fresh feed, by supplying heat to the 
debutanizer reboiler, and by ex- 
change with cooling water if neces- 
sary. The intermediate reflux re- 
turned to 15th tray is rate con- 
trolled. Should it be desirable to 
reduce the down flow on the lower 
bubble trays some intermediate re- 
flux can be manually controlled to 
the Ist baffle tray. As an added 
means of reducing the coking ten- 
dency in the bottom two baffle trays 
and the tower bottom reservoir, 
provision has been made to manu- 
ally control some of this reflux to 
the 7th baffle tray if needed. The 
intermediate reflux draw is also 
used to remove the medium gas oil 
product which is stripped and 
cooled. The heavy gas oil, which is 
also stripped and cooled, is with- 
drawn from the 24th bubble tray. 
The preheated fresh feed is added 
to the Ist baffle tray as required to 
maintain a constant temperature on 
the 25th or bottom bubble tray, the 
remaining feed being diverted to the 
7th baffle tray. The tower bottoms, 
which include the fresh feed and re- 
cycle, are rate controlled to the fur- 
naces. The lowest sidedraw is with- 
drawn at rate required to maintain 
the tower bottom level. Under this 


+ es : 


arrangement, with a constant 20,000 
B/D charge to the furnaces, the re- 
cycle rate is automatically deter- 
mined as the difference between the 
fresh feed rate and the total furnace 
charge. 

The bubble tower overhead is 
cooled and condensed in the cooling 
tower and is separated into gas and 
gasoline in the reflux accumulator. 
The gas flows through a back pres- 
sure controller to the refinery Cen- 
tral Compressor Station where it is 
compressed to the Central Absorp- 
tion Plant pressure. This control- 
ler sets the pressure for the entire 
system so that the pressure on the 
coke drums and the bubble tower 
are but 2 lbs.—4 lbs. higher than 
the 52 Ibs. held on the bubble tower 
reflux accumulator. The resulting 
pressure at the furnace outlet rides 
at about 75 lbs. 

The stripping and coke drum cool- 
ing steam are also condensed in the 
overhead condensers and removed 
from the accumulator through a bot- 
tom boot. The hydrogen sulphide 
content is so high that this water 
must be steam stripped in the re- 
finery Central Deodorizer before it 
can be delivered to sewer. 

Gasoline reflux is pumped back 
to the top of the bubble tower un- 
der control of a temperature ele- 
ment located in the vapor space 





Feed exchangers with fractionating columns and coke drums in background. 
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above bubble tray No, 2. The net 
gasoline make is charged to the de- 
hutanizer after heat exchange with 
the debutanized gasoline. The raw 
B-B is delivered to raw B-B stor- 
age for ultimate Alky Plant feed 
and the uncondensed vapors to the 
Central Gas Plant under its own 
pressure. For more precise control 
the tower pressure is maintained 
by a vapor line regulator. In order 
to insure a steady reflux pressure 
and thereb* smooth out reflux flow, 
the accumulator pressure too is con- 
trolled within narrow limits through 
the use of a repressuring controller, 
which bypasses vapors around the 
condensers to maintain the accumu- 
lator pressure, and a depressuring 
controller which relieves the excess 
pressure to the gas plant. 


Reboil heat is obtained from the 
intermediate reflux stream. To re- 
duce the tendency to polymerize 
the cracked gasoline, it was decided 
to hold the temperature of the heat- 
ing stream to 600°F or below. Since 
this stream runs close to 700°F, it 
is first passed through the first of its 
four heat exchangers and is satis- 
factorily cooled by exchange with 
the fresh feed. A temperature ele- 
ment on the 34th tray controls the 
quantity of heating oil to the re- 
boiler by positioning a three-way 
control valve. After passing through 
the reboiler, or by-passing it, the 
intermediate reflux stream is fur- 
ther heat exchanged against the 
fresh feed in the remaining three 
exchangers and cooled if necessary 
before it is returned to the bubble 
tower. 


Decoking 


Drum Cycle. Operation of the 
coke drums requires that the fur- 
nace transfer line product be 
switched from one drum to another 
Whenever a drum is filled with coke 
to the desired outage. At normal 
feed rates each drum is on stream 
coking for 24 hours and is off stream 
for cooling, decoking and heating up 
The drum 


switches are so timed that one of 


for the same period. 


each pair of drums comes off stream 


every 12 hours. Under riormal con- 
ditions the cycle for one drum is 
about as follows: 
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Jet water pump and turbine showing at left automatic by-pass valve. 


Log of a Typical Drum Cycle 
Elapsed 


Time (Hrs) Operation 

0.0 Switch oil stream to clean 
drum. 

Steam full drum to bubble 
tower. 

0.5 Stop steam to bubble tower, 
steam to blowdown. 

0.75 Stop steaming, start cooling 
with water. 

2.75 Stop cooling, start draining 
water, blinding and un- 
heading. 

4.0 Start decoking. 

11.0 Finish decoking, start head- 
ing up and removing blinds. 

12.5 Steam test. 

13.0 Finish steam test. 

18.0 Start heating. 

24.0 Switch in oil stream from full 
drum. 

48.0 Switch oil stream to clean 
drum. 


The transfer line from each fur- 
nace is connected to a three-way 
switch valve which diverts the trans- 
fer line product to either coke drum 
or through a by-pass line to the 
bubble tower. Before switching the 
oil from one drum to another, the 
empty drum is preheated by forc- 
ing some vapors from the on-stream 
drum into the top and pumping the 


condensate from the bottom of the 
drum into the bubble tower. 


Blowing Down. Whenever the 


oil stream is switched from a full 
to an empty drum, the full drum 
must be purged of volatile oils and 
cooled down so that decoking oper- 
ations can be started. After switch- 
ing out of a drum, steam is immedi- 
ately cut into it, both into the trans- 
fer line to the bottom of the drum 
and into a steam ring just above 
the bottom cone. The full drum is 
steamed to the bubble tower for 30 
minutes and is then depressured 
to the blowdown system. After 15 
minutes steaming to the blowdown, 
the steam is cut out and water is 
pumped to the steam ring. 

This cooling produces consider- 
able steam which must be handled 
in the blowdown system located 
about 2,000 feet from the unit area. 
The blowdown line exhausts into a 
small tank about six feet below a 
water level maintained by a contin- 
uous circulation through the tank. 
The circulation is sufficient to re- 
move the superheat of the steam and 
to condense any oil vapors. Some 
saturated steam is vented from an 
80 ft. stack mounted on top of the 
tank. The overflow from the tank 
runs into a skimming sump to re- 
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Each Compressor was built 
to do a definite job 


These six I-R process compressors differ in the gases handled, the 
pressures generated, the horsepower required, and the operating 
characteristics. Each was engineered and built to perform its par- 
ticular job with a high degree of dependability, with a saving in 
horsepower, and with an ease of operation and control. 

Ingersoll-Rand has built the compressors for many synthetic 
ammonia plants all over the world, as well as for other processes 
and for handling all kinds of gases. Among these compressors are 
seven 2500-hp electric-driven seven-stage units compressing nitro- 
gen and hydrogen gas to the super pressure of 15000 psi. 

With such experience in building and applying compressors 
for process work, and with a standard line of air and gas com- 
pressors from 1/4 to 3000 horsepower designed for flexibility of 
application, there is a pretty good chance that Ingersoll-Rand has 
already built the kind of compressor needed for your process. If 
not, this know-how will serve as a background in meeting any 
new requirements you may have. Remember, Ingersoll-Rand can 
help solve your compressor problems. 
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_ provides maximum accessibility. 





Shell Chemical Corporation, 
Pittsburg, Calif., uses these I-R pro- 
cess compressors to make synthetic 
ammonia, a vital constituent in explo- 
sives and fertilizers: 


(1) Reformed-Gas Compressor 
handles hydrocarbon gas from 
0 to 185 psig, 2-stage ... driven 
by a 1000-hp motor. 


2) Nitrogen Compressor operates 
at O to 3000 psig, 5-stage ... 
600-hp motor. 


3) Ammonia Compressor... 3 to 
141 or 4.7 to 208 psia, 3-stage 
... 200-hp motor. : 


Air Compressor... 0 to 850 
psig, 3-stage . . . 600-hp motor. 


6) Mixed-Gas Compressor handles 

* nitrogen and hydrogen .. . 145 

to 3000 psig, 3-stage ... 1000-hp 
motor. 


Circulator Compressor handles 
~ hydrogen, nitrogen, ammonia 
... discharging up to 3000 psig, 
single-stage . . . 900-hp motor. 


A maximum over-all plant economy. 
was attained by making many of the 
frame, running-gear, cylinder, and 
motor parts interchangeable. Note 
the 4-corner construction (cylinder 
on each end of each frame) which 
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move any oil. The sump water is 
cooled by circulation over a 2 bay 
cooling tower, and a portion of the 
circulating water is diverted through 
the blowdown tank to maintain the 
level. The cooling tower was not 
designed to handle the instantaneous 
heat load, but rather the average 
heat load, the volume of water in 
the system acting as a flywheel or 
heat reservoir. 


When the coke bed has been 
cooled to 200-300°F the cooling wa- 
ter is cut out and the drum drained. 
It is then ready for the decoking 
crew to start blinding off, opening 
the heads, and removing the coke. 





Operation of the Decoking Equip- 
ment. \fter a drum is cooled and 
drained the lines leading to the drum 
are blinded and the manheads re- 
moved, With the crusher car posi- 
tioned under the drum, the boring is 
begun with the stem rotating at 
about 8-10 r.p.m. The drill is low- 
ered as fast as possible without al- 
lowing the boring tool to actually 
touch the coke bed. Normally about 
13 minutes are required for the high 
velocity water to cut a hole through 
the coke. Some water leaks through 
the bed while drilling, but the ma- 
jority is held up in the drum until 
the tool breaks through at the bot- 
tom. In the meantime the coke pump 
is started up and water alone is dis- 
charged through the coke line to 
the storage area until the boring 
operation is completed. 

After the boring is completed, the 
reaming tool is moved slowly up 
and down until the hole has been en- 
larged to about 6 ft. in diameter. 
This operation requires from 45 
minutes to two hours. 


After reaming, the cutting tool is 
installed and the final cutting is be- 
gun with the drill stem rotating at 
about 5-10 r.p.m. The coke is cut 
irom the top of the bed and falls 
down through the hole into the 
crusher car. It is usual to lower the 
tool about 8 in. at a time and ro- 
late it for 2-3 minutes before again 
lowering. Every 5-10 feet the jet 
ix shut off and the drum is inspected 
ior cleanliness. It has been found 
necessary to remove the coke com- 
pletely on the way down since any 


ledges left behind for later removal . 


Will frequently fall into the crusher 
car and plug up the top grating or 
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will bridge across the bottom of the 
drum. 

Occasionally the coke is cut from 
the drum at such a rate that the 
coke pump, operating at medium 
speed, will not handle it. When this 
occurs the cutting rate is lowered by 
reducing the depth of cut until the 
excess coke is pumped away. The 
pump can be set to pump ata faster 
rate, but it is felt that a good aver- 
age speed has been fixed which does 
not unduly delay the coking and 
which does not pump too much wa- 
ter when the cutting rate is low- 
ered as hard coke is encountered. 
It is also possible to cut coke so 
fast that resulting large chunks can- 
not be handled by the crusher, With 
the proper care in cutting the 
chunks can be eliminated, but it is 
easily possible to~cut the coke fast- 
er than the crusher can handle it. 
The 18 in. grating added 2 ft. from 
the top of the crusher car hopper 
protects the rolls from damage 
should large chunks inadvertently 
fall from the drum. It also retains 
the chunks where they can be man- 
ually broken up. When the coke is 
moderately hard ‘the time required 
from the beginning of the boring 
until the drum is completely clean 
averages about 614 hours. This cor- 
responds to an overall coke removal 
rate of about .07 tons per minute. 
Considering the time consumed in 
changing tools, inspecting the drum 
etc., the maximum coke removal rate 
is probably in excess of one ton per 
minute. 

When the drum is completely 
clean the transfer line and con- 
densate line are inspected and 
cleaned if necessary, the steam out 
valves are blasted with steam and 
the drum heads are replaced. After 
removing blinds and steam testing 
the drum is ready for heating prior 
to another 24 hours of coking ser- 
vice. 

Operations in the Coke Storage 
Area. The coke-water slurry dis- 
charges onto an inclined chute the 
bottom of which is made of 6-mesh 
steel screen. The majority of the 
coke rolls down the screen while 
the water, together with all materi- 
al below about 20 mesh, passes 
through the screen and down a‘solid 
chute to a temporary settling pond 
which is retained by a coke dike. A 
number of pipes are embedded in 


the dike and the water overflows 
through the pipes into a drainage 
ditch which leads to the secondary 
settling basin. The coke which rolls 
off the screen is moved by a bull- 
dozer into piles from which it is 
loaded onto trucks. 


This arrangement for separating 
the water from the coke is tempor- 
ary and was devised after our orig- 
inal efforts along the following lines 
were unsuccessful, Originally it was 
planned that the coke would be piled 
in a circular dike of such propor- 
tions that the coke and water from 
one drum cleanout would be re- 
tained behind the dike. It was ex- 
pected that the water would filter 
off promptly to permit moving the 
coke out of the way with a bulldozer 
to make room for the next clean- 
out. However, the quantity of water 
(Ca 1,500,000 gals.) and coke from 
one cleanout was so great that we 
had difficulty building a dike large 
enough to contain it. Furthermore, 
the fines content of the coke plugged 
the pores of the dike so that 3-4 
days were required for the water to 
filter out. 

A permanent coke-water separat- 
ing installation is under considera- 
tion which consists of a screen chute, 
a series of hoppers which can be 
used for loading trucks, and a pri- 
mary settling basin which can be 
easily cleaned of coke. 

Presently, a loading crane is used 
to move the coke from the pile to 
the hauling trucks. The load is 
measured by weighing and -deliv- 
ered to the Great Lakes Carbon 
Corporation. 

To return to the water cycle, two 
500,000 gallon secondary settling 
basins have been provided to per- 
mit the deposit removal from one 
while the other is in settling service. 
These basins are located at each 
end of a 3,000,000 gallon storage 
pond into which they overflow 
through submerged pipes. The pipes 
are so located as to leave both the 
settled and floating fines in the sec- 
ondary settling basin. The rela- 
tively clean water from the storage 
pond is returned to a surge tank in 
the unit area by two vertical deep- 
well pumps. The jet pumps. the 
drum cooling water pumps, the 
sluice water, and the automatic 
make-up water to the coke-slurry 
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pump suction pit are all supplied 
from the surge tank. 


Make-up water is supplied to the 


system from the Los Angeles Metro- 
politan Aqueduct System, or from 
the refinery wells. Tentative plans 
have been made to utilize the ef- 
fluent water from the refinery waste 
water system for this purpose. 


OPERATING CONDITIONS 
AND YIELDS 

Presently the unit is charged with 
700 SSF/122 straight run residuum 
from) Wilmington Crude at a rate 
of 15,000 B/D which effects a re- 
cycle to fresh feed ratio of 0.33/1. 
The 20,000 B/D charged to the fur- 
naces are heated to 920°F. 

The bubble tower is operated to 
produce gasoline with an end-point 
of 380°F, light gas oil with an end- 
point of 650°F, and medium gas oil 
as necessary to maintain a level in 
the bubble tower bottom reservoir. 
No heavy gas oil is being removed. 
In the stripper tower the gas oils 
are stripped to a flash point which 
makes them suitable for use as cut- 
ter stock, although at the present 
time the light gas oil is used as 
TCC charge. Tests are being made 
to test the feasibility of also using 
the heavier gas oil in TCC charge. 

Under the above operating con- 
ditions the following yields were 
obtained. Additional operating con- 
ditions have also been tabulated. 


checked by means of the weighed 
haulings which approximate 500 
tons per day. 

It is likewise difficult to obtain 
representative coke samples. Sam- 
ples obtained show approximately 
0.25% ash, 9% volatile matter, and 
a screen analysis satisfactory for 
its intended use. 

As would be expected with this 
type of process, the high sulfur 
Wilmington residuum charge yields 
a gasoline with an appreciable sul- 
fur content. This sulfur content and 
the olefinic content of the gasoline 
are sufficient to require sweetening 
and rerunning. M. M. clear octane 
numbers in the neighborhood of 70 
are obtained with an octane spread 
of 8 or better. Lead susceptibility 
is fair and commensurate with the 
sulfur content. 


Because of the desulfurizing char- 
acteristic of the TCC process, the 
coker gas oils have proven to be 
quite satisfactory as TCC charge 
stock despite their high sulfur 
contents. The 650°F endpoint 
light coker gas oil, when charged to 
the TCC units (bead catalyst) with 
a 1:1 recycle ratio, yielded 41% of 
400°F endpoint debutanized gaso- 
line. Furthermore, an octane level of 
79 M. M. clear and an octane spread 
of 10-12 points make this operation 
look quite attractive. 

The low raw B-B yield is a re- 


OPERATING CONDITIONS AND YIELDS 


Operating Conditions 
Reduced Crude Charge 
Furnace Charge 
Recycle/Fresh Feed 
Temperatures—Furnace Outlet 

Drum Inlet 


Drum Outlet .. 


Ce ey 


Drum Pressure 

Viscosity of Fresh Feed 
Yields 

Total Gas 

Raw B-B 


Light Gas Oil 
Medium Gas Oil 


It is rather difficult to accurately 
determine coke yields. Because of 
varying coke density, measurements 
by coke drum levels do not appear 
to be too reliable. The above dif- 
ference method includes in the coke 
yield any gains or losses in the pro- 
cess. The yields can be roughly 
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sult of the large gas yield from 
the bubble tower reflux accumulator 
which carries with it the bulk of the 
C-4 production. The total gas yield 
amounts to 8,000-9,000 Mcf/Day. 
The dry gas after absorption 
amounts to some 7,000 Mcf/day 
which is just double the require- 


ments at the Coking Unit iurnace, 
The excess 3,500 Mcf/Da, repre. 
sents an appreciable contribution t) 
the other refinery units’ demands 
EFFECT OF 
OPERATING VARIABLES 
Our operating time has been fy; 
too short to establish the effects 
of operating variables. Nevertheless 
some indication of their etfect * 
been obtained. Increased viscosity 
of the charge appears to shift the 
gasoline and gas oil production 
slightly toward more gas and coke, 





Furnace outlet temperature changes 
through the range 910-920°F als 
had little effect on gas and gago- 
line yields; however, gas oil produc 
tion increased with a decrease in 
coke yield. Reducing the recycle 
ratio shifted the yields from coke 
to the gas oil and lighter products, 
From the above indications it ap- 
pears that any benefit that may be 
derived from a high removal of 
straight run gas oil from the charge 
is not appreciably invalidated by 
lowered Coke yields; yields may be 
varied extensively by manipulation 
of the recycle ratio; and _ higher 
furnace outlet temperatures may bef 
feasible. 
UNIT FLEXIBILITY 


The unit is quite flexible in that 
it can be used either as a coker, 2 
visbreaker, or any combination oi 
these two. For any operation other 
than full coking a higher inlet to 
the coke drum would be used. The 
rate of residuum withdrawal from 
the bottom of the drum would deter- 
mine the amount of coking per 
mitted. In a full visbreaking oper 
ation, it is also possible to charge 
the fresh feed directly to the furn- 
ace along with the recycle. Under 
this arrangement, the residuum 
would be removed from the bubble 
tower bottom and the recycle from 
the bottom draw. 


*Hulse, S. H., Oil & Gas Journal, June 13, 
1946, p-93. 


When only a tiny tot, Marguer- 
ite Lomax, receptionist for Union 
Oil Co. in the Los Angeles office 
was a featured member of the “Our 
Gang” company, maker for years 
of a popular series of motion pictures 
on the typical every day life of 
youngsters. Her screen name was 
Marguerite Sinclair. 
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years of practical experience in the 
drilling of directional wells, dis- 
cusses the various combinations of 
‘Bdrill pipe, drill collars, reamers, bits, 
weight on bottom, pump pressure 
YBand table speed, which can be util- 
ized to reduce the number of prim- 
"Bary deflecting tools usually required. 
‘The influence of the stratigraphy 
and structure of the sediments to 
be penetrated are set forth, together 
with the methods used to overcome 
or control these influences. Pre- 
cautions in the original plans for 
directional drilling and in the use 
and operation of equipment are also 
given. The paper concludes with a 
‘Bsummary of the accomplishments in 
‘Bidirectional drilling and a discussion 

of the economic phase in its relation 
to vertical drilling. 

x * 





INTRODUCTION 

| Directional drilling of rotary holes 
has become common practice in the 
oil fields, with the recognition by 
the industry of the savings to be 
made by exploiting additional re- 
serves in locations too costly or 
inaccessible for vertical drilling. 
Although this type of drilling was 
in limited use in the Signal Hill 
Field from about 1927 to 1930, the 
real development of high-angle 
directional drilling occurred during 
1933, with the tapping of the rich 
oil pool lying beneath the tidelands 
off Huntington Beach, Orange 
County, California. Since that time 
many excellent papers and articles 
have been written about directed or 
whipstocked wells, but these have 
been for the most part confined to 
descriptions of the primary deflect- 
ing tools, the whipstock, knuckle 
joint and spudding bit, together 
with methods of running, orienting, 
and using them in a well bore. This 
paper is in no way meant to be a 
repetition of those former articles, 
but rather to give the practical side 
of directional drilling with control 
methods other than with deflecting 
tools. ; 

To run primary tools such as a 
whipstock, it is necessary to con- 
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dition the hole, drill by the whip- 
stock, drill ahead with rathole bit; 
and, finally, expand the hole to full 
size if results are as desired. This 
may involve three or four extra 
roundtrips. Under some conditions 
two of these trips can be eliminated 
by using a differential bit in place 
of a hole opener. This type of bit, 
if crowded (i.e., forced by the ap- 
plication of sufficient weight), will 
follow closely the rathole — thus 
expanding the hole to full gage and 
permitting continued drilling with- 
out changing the bit. 

Considerable time lost by earlier 
methods is now saved by the use 
of the full-gage whipstock, full-gage 
knuckle joint, and the self-orienting 
drift master. Bottom orientation by 
various methods has greatly reduced 
the time of running primary tools, 
whereas the non-magnetic drill col- 
lar has likewise reduced time of 
taking directional single shots. 

Obviously, the advantage of direc- 
tional drilling is the ability to direct 
the well bore along a predetermined 
course to a desired objective using 
the minimum number of primary 
tools. A great deal of knowledge 
and experience has been gained dur- 
ing the past fifteen years concern- 
ing the results of ‘using various 
combinations of drill-pipe and drill- 
collar sizes, use of reamers, types of 
bits, combinations of weight on bit, 
pump pressure, and _ rotary-table 
speed. The following is written in 
the hope that it will help the indus- 
try attain maximum drilling speed 
and avoid many of the mistakes 
commonly made by some oil pro- 
ducers when they first undertake 
directional ventures in their own 
operations. 

Planning the Course 

Once a company has decided to 
drill a directional hole, the first step 
is to draw a horizontal and vertical 
plan of the course to be followed. 
Proper initial planning is essential. 
The company should keep in mind 
that the hole must not only be 
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drilled, but must be cased; and 
later the well must be produced by 
mechanical means. Usually the posi- 
tion of the finishing depth in the 
oil zone is plotted as a point with 
reference to the surface location. 
In some cases the point of entry to 
the producing zone is given, as well 
as the finishing point. This, then, 
determines the finishing direction 
and angle of hole. A_ graphical 
means of preparing the vertical plan 
is to increase the angle oi the hole 
at 3 deg per 100 feet, or greater if 
necessary, until the angle has in- 
creased sufficiently to be extended 
in a straight line and intersect the 
objective. It is preferable that, when 
possible, at least the top 150 ft. to 
200 ft. of the hole be vertical. Direc- 
tional work is then planned to start 
in the first satisfactory geological 
formation below this depth, usually 
the first firm or consolidated shale 
body. 


An operator may desire to drill 
many directional wells with a defin- 
ite well-spacing program, or he may 
be required to place wells between 
other directional. holes already 
drilled. In this instance cylinder 
drilling, calling for close control, is 
advantageous. This practice is com- 
mon in California — and the plan 
shows a cylinder of predetermined 
radius with proposed course as the 
center line. At periodic intervals 
circles are drawn to represent the 
cylinder in cross-section. The posi- 
tion of the actual bore can then be 
plotted at the various levels, show- 
ing relation to the center of the 
cylinder. With this type of drilling, 
wells have been drilled in a line at 
Huntington Beach with as little as 
30 in. between surface-well centers. 
With a track, 1 derrick on wheels 
can service 5 or 6 such wells. 


In planning a course it is neces- 
sary to fit the directional work into 
the geological horizon which will 
permit this type of drilling. Some 
extremely hard, homogeneous form- 
ations would not lend themselves to 
building angle or a change of direc- 
tion. However, the course and angle 
may be maintained if the bore is 
already on proper course at the 
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Take for instance the job handled by a rotary 
line—probably the toughest assignment you could 
give a wire rope. 

When the hoisting drum starts winding in the 


rotary line with a mile or so of pipe on the hook, it's shale. 

a chore that will break the heart of an ordinary rope. starte 

But it’s made to order for Puple Stand. if the 

Purple Strand is Bethlehem’s finest grade of lepth 

rope. It is made of Improved Plow Steel, the strongest, his 
toughest steel used in commercial wire rope manu- we 

facture. It is capable of supporting terrific loads and Bs : 
Be 


able to resist the crushing effect of overlap. 

There are many other tough jobs in the oil 
country that call for ropes capable of standing heavy 
loads, heavy pressures and high speeds. But what- 
ever the job, there is a Bethlehem rope in the size and 
construction that will fill your bill. 

Petroleum Equipment Company carries a com- 
plete line of Bethlehem ropes and can supply them on 
short notice. It isn’t necessary for you to tie up a lot 
of money in rope stocks, simply tell Petroleum Equip- 
ment what you want when you want it. 

If at any time you would like advice or tech- 
nical information concerning oil-country ropes Petro- 
leum Equipment will gladly help. They maintain a 
wire rope specialist whose knowledge of steel-making 
and rope manufacture may be of value to you in 
selecting the right rope for the job. 


finish 
balan 
strais 
to bo 
curve 
strais 


PETROLEUM EQUIPMENT COMPANY 


General Offices: Los Angeles 
Subsidiary of Bethlehem Pacific Coast Steel Corporation 
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Avenal, Bakersfield, Castaic, Long Beach, 
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tions. 


Some of the early wells direction- 
lly drilled were deflected from the 
Lurface by tilting the rotary table 
with a 2-in. to 3-in. block and tying 
the kelly over to the opposite side. 
This gave so much trouble in sett- 
ing the slips when coming in and 
out of the hole, and later threw 
such a strain on the surface pump- 
ng equipment, that the plan was 
bandoned in favor of drilling the 
irst few hundred feet vertically.? 
\lso, excessive wear occurred at 
the shoe of the surface pipe which 
saused many failures. An extra- 
heavy shoe on the surface pipe is 
ecommended on all occasions. 

At Huntington Beach, as the first 
700 ft. of formation is unconsolid- 
ated sand and gravel, surface pipe 
is set about 50 ft. into the first 
shale. Directional work usually is 
started about 30 ft. below the shoe 
if the surface pipe. Starting at this 
lepth, the angle is increased from 
the first whipstock 2% deg. to 3 
deg. per 100 ft., until the angle has 
reached that determined for the 
finishing depth in the oil zone. The 
balance of the course then can be 
straight, maintaining the same angle 
to bottom. This results in a smooth 
curve changing tangentially to a 
straight line which, experience has 


proved, is easily drilled, easily cased, 
and results in a minimum of diffi- 
culty after the well is placed on the 
pump (see Fig. 1; example of hori- 
zontal and vertical plan). 

Initial Deflection 


Proper choice and setting of the 
first deflecting tool is important, in- 
asmuch as an incorrect starting di- 
rection may require two or more 
settings to remedy. If the formation 
is firm, an oriented whipstock is 
desirable for the initial takéoff. In 
soft formations a spudding bit works 
very satisfactorily, either in making 
the initial deflection from drilled bot- 
tom or in drilling off a cement plug. 
This is a wedged-shaped bit with 
the back side shaped like the back of 
a spoon. It is run on a kinked or 
straight double of drill pipe, and is 
oriented into the hole and spudded 
until 2 ft. to 4 ft. of hole have been 
made—the shape of the bit carrying 
the hole to the side in the desired 
direction. Formerly a double of the 
next smaller size drill pipe with a 
rathole bit was then run in to make 
the follow-up hole, which was 
expanded with hole opener in the 
usual manner. Spudding bits are 
now more commonly used as a 
means of accentuating results from 
other primary deflecting tools or to 
aid in sidetracking. 

Initial deflection also may be ob- 


tained by using the eccentric tur- 
bine bit, run on a kinked double of 
drill pipe or a short length of the 
preflexed drill pipe used with this 
bit in drilling drain holes. Probably 
5 ft. or 6 ft. of the hole would be 
sufficient with this combination, 
which has the advantage that the 
drill pipe does not rotate once the 
orientation is made. Bottom-hole 
orientation, in common use in the 
Mid-Continent, soon should replace 
the oriented drill-pipe method. 

One of the important considera- 
tions in drilling a directional hole is 
the geology of the local area to be 
penetrated. A knowledge of the 
type of sediments and the direction 
of dip is all-important. In general, 
directional drilling can be done 
without excessive cost in most sedi- 
mentary rocks where the forma- 
tions are not too steeply tilted nor 
too hard. 


Most bore holes, when given sut- 
ficient weight on the bit, tend to 
climb updip after the angle exceeds 
+ deg. Below that angle there is 
little control of direction, as the 
hole usually spirals in a clockwise 
direction—probably influenced by 
the direction of rotation of the drill. 
Considerable influence is exerted by 
alternating hard and soft beds—es- 
pecially where dips exceed 20 deg 
to 25 deg—and direction will vary 
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Horizontal and Vertical Plan for Cylinder Drilling. 


Page 19 
















a: 
! Faster, Stra ightd 


na goin 


E Full Gauge Hold: 





dip. 
sidet 
ting: 
tools 
is ex 
15 ¢ 
cour 
angl 
from 
prac 
with 
angl 
the | 
To 

mar’ 
left. 
angl 
will 
the 

The 
‘com: 
pull. 
take 
ting: 
have 
the 1 











































dB 

trom 

TYPE 4 TYPE 2 pi 

first 

1S OOOOH OOO SHO OOHOOS OOO OOOOOOOOEOOOOEE®S eeeeeeeoeoeeoeoeeeo eee eee eee eee 0808800008 08 vert: 















at 01 
TYPE K-2 defle 
from 


ditio 
spire 
©. the 
FAL whe: 
taine 
This 
som: 
Ol Toot bc: \m 
O: Resi 
GENERAL OFFICES AND PLANT Or 


P.O. BOX 431, COMPTON, CALIF. . 
1re¢ 








depending on whether the course 
js updip, along strike, or downdip. 


As soon as a bore has reached an 
angle of 5 deg to 6 deg from ver- 
tical, the tendency of the drill is to 
go in a relatively straight course if 
going updip, whereas it will usually 
pull right or clockwise if going 
downdip. If the course is along the 
strike, the hole will tend to go down- 
dip. These factors should be con- 
sidered in making the initial set- 
tings with the primary deflecting 
tools. In other words, if a right pull 
is expected, a primary setting up to 
15 deg to the left of the desired 
course should be used. If an initial 
angle of 2Y2 deg to 3 deg is obtained 
from the first primary run, this 
practice allows the drilling ahead 
with combinations for increasing 
angle, until the rightpull has taken 
the hole to the true desired course. 
To avoid overswing, another pri- 
mary tool, set from 3 deg to 5 deg 
left of course, should take the drift 
angle above 6 deg, where the hole 
will tend to take off and maintain 
‘the desired predetermined course. 
The 3-to 5-deg. setting should 
‘compensate for any remaining right 
pull. If an overswing occurs, it may 
take 2 or 3 more primary tool set- 
tings to achieve that which would 
have been accomplished by 1 set at 
the right time. 








To obtain the maximum results 
from the initial deflecting tool, an 
open-hole-single-shot picture should 
first be taken. If the hole is exactly 
vertical, the setting can be made 
atonce. If there is Yy-deg. to 1-deg 
deflection in the wrong quadrant 
from the desired start, a little ad- 
ditional drilling with the clockwise- 
spiralling tendency usually will put 
the hole in the desired quadrant, 
where maximum results can be ob- 
tained from the initial deflection. 
This practice naturally requires 
some leniency from the takeoff point 
originally planned. 


Results of Various Combinations 


Once the primary tools have given 
the initial deflection in the: desired 
direction, the next requirement in 
lirectional drilling is to build an- 
gle (i.e, to increase the angle). This 
peration is simple, and the accel- 
‘ration of angle is usually easily 
ontrolled. At this time all neces- 


re 
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sary tools should be on the rig. In 
addition to the survey instruments 
for both open-hole and_ wire-line 
single shots, there should be 8-ft.and 
12-ft. drill collars made with pin and 
box, in order to make up combina- 
tions for 8 ft., 12 ft., and 20 ft. of 
drill collars. In addition, there 
should be one 40-ft. drill collar. Full 
size reamers with helical cutters— 
preferably sharp—are used directly 
above the bit, whereas slightly un- 
der-sized reamers for stabilizers 
with half-flat helical cutters are 
used above the drill collars, when 
required. Thus, if the bottom ream- 
er is 105% in., a 95@-in. stabilizing 





reamer is used above; and, if a 12%- 
in. bottom reamer is used, a 105%-in. 
stabilizer is used. A complete selec- 
tion of bits should be available, in- 
cluding drag-and rock-type heads. 


The first requisite for building 
angle is a reamer, placed just above 
the bit, or with a short sub between. 
With ample weight on bottom the 
reamer then becomes a fulcrum, 
prying the bit gradually upward. 
The reamer should have _helical- 
type cutters, as these are the only 
design that will turn and not run a 
flat in a slant hole. 


It is possible to build angle at a 
greatly varied rate by using drill 
collars of different lengths or no 
drill collar at all. The rate of change 
in the angle of 4 deg. per 100 ft. is 
about the maximum desired for the 
average directional hole, and for 
this rate an 8- to 12-ft. drill collar is 
usually satisfactory. Sufficient 
weight must be carried to keep the 
reamer prying the bit upward. At 
the same time the table speed should 
be slow, and only sufficient pump 
pressure used to insure adequate 
cleaning of the bit and reamer. Too 
much circulation in soft formations 


will wash a cavity which may cause 
the hole to drop angle (i.e., to de- 
crease the angle). 


A generalized tabulation is shown 
hereinafter for angle control, which 
may be a guide to the operator. 


70 Revolutions Per Minute—8 Tons Weight—4},-In. 
Drill Pipe—10%-In. to 1144-In. Hole 


Increase Per 100 Ft Drill Collar, if Any 


(Deg) with Reamer Below 
(Ft) 

0-% 80-120 

Yl 40 

1-2 w% 

2-3 20 

3-5 8-12 

5-7 No drill collar 

7 plus No drill collar and 


344-in. double 


Another method for angle build- 
ing is to use the usual bit and ream- 
ers on bottom, then a 12- to 15-ft. 
joint of drill pipe above the reamer, 
and 80 ft. of drill collars above the 
short joint of drill pipe. This as- 
sembly can be rotated up to 150 
rpm with only about 2 tons of 
weight and will build angle as rap- 
idly as 4 deg to 5 deg per 100 ft. 


It must be kept in mind, where 
tons of weight on the bit are men- 
tioned, that this is in the initial an- 
gle-building procedure. As the angle 
in the hole increases, wall friction 
absorbs more and more of the 
weight shown on the weight indi- 
cator. In drilling a hole with angle 
up to 50 deg or 60 deg, the indi- 
cator weight carried on bottom may 
be as high as 12 to 15 tons in order 
to have 7 to 8 effective tons on the 
bit itself. 


It can be seen that a wide varia- 
tion in increase of deflection is pos- 
sible merely by lengthening or short- 
ening the drill collar, increasing or 
decreasing the weight on bottom, 
and increasing or decreasing the 
table speed. Whatever combina- 
tion is used, it must be remem- 
bered that sufficient weight on 
the bit and slow table speed are 
necessary. High speed of rotation 
and 2 to 3 tons of weight will cause 
a hole to drop angle immediately. 

Hardness of the formations, as 
well as the direction of dip, causes 
quite a variation in these combina- 
tions. If, for example, with an 8-ft. 
drill collar, reamer below, 7 tons 
of weight, and 70 rpm, the angle is 


Page 21 





-cele 

; eg 
on ¢ 

C Im inometer a 


b ppré ), 
he ¢ 


versus 0 ft. 


his \ 


Mechanically operated instruments |": 


xper' 
umb 
erval 
sults. 
een < 
be Us 
yelow 
lizing 
jar. 
Many cases have been brought to our attention wherefore 
n ke 
records made by mechanically operated instruments joy. 














he , lars 
showed much greater deviation than that which actually fr,. , 


6 WAYS OF 



































‘sted ong 
USING THE E-C a ~ 
- idett 
where 
When the E-C Inclinometer was brought on the job thefrurre 
ugh! 
deviation was actually found to be within the 2° limit. fivoid 
1 @ On Measuring Line. withc 
line 
The answer lies in the fact that in mechanically operated }reach 
Q ’ : si 5 If, 
2. On Sand Line. \ instruments, it is possible to make a record before the ie 
Ni 
Pe . ream 
\ D1) plumb bob comes to a standstill. In the case of the EC htt 
; My “il. 
As a Go-Devil and recov- Yj H : . , elo 
@ ered when changing bit. fie Inclinometer, xo record is possible unless the plumb bob a 
O 
is at rest. reler: 
As a Go-Devil and picked t tr 
4 up with a core-barrel over- Che 
shot. 
‘ , . ream 
So—there’s no uncertainty—no new runs necessary—no time}: 
Run in with a core-barrel , ‘ cond: 
5 overshot when picking up lost. That’s why operators everywhere are turning to the E-Ch 
@ a core. allow 
speec 
fuler 
6 Run inside of bailer in cable ean; verse 
g tool drilling. ingle 
f w 
lary 
rome 
has 











It 


SPERRY-SUN WELL SURVEYING COMPANY ie 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, Falfurrias, Marshall, Odessa, Texas; low 








Lafayette, La.; Long Beach, Bakersfield, Calif.; Oklahoma City, Okla.; Casper, Wyo. 


Aecve 


Page 22 CALIFORNIA OIL WORD Bree, 





where 
iments 


ctually 


ob the 


mit. 


erated 
re the 
e EC 
b bob 


) time} 


e E-C. 


wcelerating 4+ deg per 100 feet and 
b deg per 100 ft. is desired, reduc- 
ion of 1 to 2 tons weight on the 
it with increased table speed of 
| pproximately 20 rpm may produce 
he correct results. A drill collar, 
0 ft. in length, would accomplish 
his with the original weight and 
peed, but would require a round- 
rip. The exact combination must be 
xperimental, taking a sufficient 
umber of angle shots at close in- 
ervals to insure the desired re- 
ults. Once the desired angle has 
een attained, a 40-ft. drill collar can 
ye used with the full-sized reamer 
velow, and a slightly smaller stab- 
lizing reamer above the drill col- 
ar. Another variation—probably 
wre desirable because of difficulty 
in keeping the stabilizing reamer 
‘lean—is to use 80 ft. of drill col- 
irs with the bottom reamer only. 
‘he greatest hazard in running too 
ong and too stiff a combination of 
lrill collars is the possibility of 
idetracking the hole in the portion 
where maximum angle building oc- 
curred. If this part has been thor- 
ughly reamed, sidetracking can be 
avoided by crowding the bit through 
without rotating until the straight- 
line part of the course has been 
reached. 












If, for any reason, it is desired to 
lrop angle rapidly, the full-sized 
reamer is carried on top of a 30- to 
H0-ft. drill collar, with only the bit 
low. Application of the same 
mount of weight as carried in ac- 
relerating angle will cause a drop 
f from 5 deg to 6 deg per 100 ft. 
Che fulcrum in this instance is the 
reamer above the drill collar, which 
ies the bit downward. The same 
condition will exist if the angle is 
allowed to drop from excessive table 
speed and too little weight. The 
fulcrum is then at the point of re- 
verse bend, and the hole will lose 
ingle rapidly with the application 
weight. In many instances pri- 
lary tools are necessary to over- 
rome a dive or reverse bend which 
tas been allowed to develop. 


[t should be emphasized that dur- 
ng angle building or changing of 
lirection, sufficient number of sin- 
sle-shot pictures should be taken 
‘© avoid losing control of the hole. 
lf a reverse bend or overswing is 
lever allowed to develop, no seri- 
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ous loss of time nor extra expense 
can occur. A picture every 20 ft. to 
30 ft. will often enable the operator 
to make sufficient changes in oper- 
ating procedure, if control loss is 
indicated. If the combination is in 
use for building angle, and angle 
shots inside of drill pipe indicate 
that the angle is not appreciably 
changing, a directional shot should 
be taken at once, because a right or 
left swing is probably developing. 
Something must happen with the 
use of all combinations chosen to 
build angle. If it is not a change 
up or down, it must be to the right 
or left. Sufficient single shots tak- 
en at close intervals will enable the 
operator to keep or regain direc- 
tional control. 


Trained, intelligent drilling crews 
can greatly facilitate directional 
drilling. Drillers should be shown 
the proposed course and actual drill- 
ing progress so they may have a 
clear idea of what is to be accomp- 
lished. Experienced drillers know 
that the slow table speed and ex- 
cessive weight on bottom are es- 
sential for results. They are thor- 
oughly familiar with combinations 
of bits, reamers, and drill collars, 
and what can be accomplished by 
their use. At least the drillers and 
derrickmen should be able to run di- 
rectional single shots and correctly 
read the results. The telephone then 
can save much lost sleep and travel 
time for the tool pusher and petrol- 
eum engineer. 


Bits for Directional Drilling 


The performance of various types 
of bits in the hole is one of the most 
controversial parts of this subject. 
It has been claimed that some bits 
pull to the left, others to the right; 
and, in some cases, the claims appear 
to be true. However, it is extreme- 
ly doubtful if any type of bit will 
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consistently, and under all condi- 
tions, pull one direction or the oth- 
er. It is thought that the direction 
in which the bit is encountering the 
dipping formations and the nature 
of the stratigraphy play by far the 
more important part. 


Many of the early directional 
holes were drilled with a 3-way disc 
bit. Its drawback was the inability 
to survey through it as is done with 
wire-line coring bits. However, 
the development of non-magnetic 
drill collars, now available, would 
eliminate this objection. Slant-hole 
drilling is done with either 3 or 4+ 
bladed drag bits or rock bits, which 
may be cross-section or cone-type. 
Directional work is easier when 
drilling with drag bits, but this is 
probably because the softer forma- 
tions which permit drag-bit drilling 
facilitate drift. Although the wire- 
line-type bits permit open-hole sin- 
gle shots without coming out of the 
hole, these bits do not make the 
amount of footage possible with the 
conventional type. For this reason 
the non-magnetic drill collar has a 
decided advantage in allowing more 
footage per bit as well as permit- 
ting directional single shots without 
retrieving a center bit. These col- 
lars are 23 ft. long with steel subs 
for the top and bottom. They rent 
for $50 per day, but on outright 
purchase at about $3,500 would be 
justified if a continuous program of 
directional work was planned. Sin- 
gle shots in these drill collars usual- 
ly show about 1%4 deg less angle 
than open-hole shots, whereas pic- 
tures taken through a center bit hole 
may be from % deg to 1 deg less 
angle than is shown from an open- 
hole picture. 


Recently there have been devel- 
oped special directional drilling bits 
called “trigger bits,” through which 
a survey barrel can be run and al- 
lowed to protrude below the bit 
sufficiently to permit a directional 
picture. 


Variations also occur in the re- 
sults obtained from using the dif- 
ferential bit as a hole opener. In 
the Rincon Field this bit followed 
the rathole by the whipstock per- 
fectly, whereas in the Jacalitos Can- 
yon Field the same bit consistently 
sidetracked the rathole and was dis- 
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How every truck-using business 


can increase its distribution efficiency 


A NATION-WIDE STUDY of Distribution Efficiency in all major 
truck-using industries has just been completed by The White Motor Company. The study has extended 
over the past six most critical years in truck history. It has produced a definite System by which any 


business can create for itself increased distribution efficiency, lowered costs and better service to the public. 


THE CONTINUING CONTROL SYSTEM OF TRUCK 
MANAGEMENT is White’s name for it, because it is based on the three continuing factors which control truck 


efficiency from the day service starts. It applies to all makes of trucks and all types of business. 


FOR MORE THAN 45 YEARS, ever since the start of truck 
transportation, the name White has been associated with pioneering leadership. And in White’s opinion, no step 
it has ever taken in the past, to extend the usefulness of trucks to new fields of industry, 
has been more important than the one it is taking now—to help every field of industry avail itself 
of all that modern truck transportation has to offer when it is properly applied, 
maintained and used. White believes that perhaps never again will so many truck owners be in 
more logical position with respect to worn-out equipment on hand to make a thorough reappraisal of their 
transportation requirements in the light of their exact needs and take full advantage of the bettered — 


service and lowered cost which properly applied trucks, correctly maintained and driven, can provide. 


THE SYSTEM IS EASY to put into effect. All the necessary 


material is ready and your local White Representative will be glad to furnish you 





FOR MORE THAN 45 YEARS complete information. We suggest that you phone him today. 
THE GREATEST NAME IN TRUCKS 


THE WHITE MOTOR COMPANY 


CLEVELAND, OHIO 
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continued in favor of the conven- 
tional hole opener. Full-size pri- 
mary tools will eliminate side-track- 
ing of the rathole. 


It is felt that the most satisfac- 
tory method of altering the course 
of a hole to right or left is to use 
either a whipstock or knuckle joint. 
The latter has done some excellent 
work with far less mechanical haz- 
ard in a high angle hole. For maxi- 
mum turn with a knuckle joint, the 
hole can be underreamed locally, 
as the amount of turn depends on 





the size of the hole in which the 
knuckle joint is used. 


Precautions 

In planning the hole size for a 
directional well, a little additional 
clearance should be allowed. If 
the hole is thoroughly reamed, 85%- 
in. collared casing will follow a 12%- 
in. hole, accelerated as much as 5 
deg per 100 ft. to a drilled depth 
of at least 3,500 to 4,000 ft. Simi- 
larly, a 7-in, collared casing will 
follow a 105¢-in. hole; 5 9/16-in. 
drill pipe is commonly used in hole 
sizes from 12% in. to 15 in. in dia- 
meter, but does not allow angle 
building much in excess of 3 deg to 
4 deg per 100 ft. The most common 
size of drill pipe for directional work 
is 44% in., which lends itself readily 
to all combinations of hole sizes 
from 9 in. to 12% in. Extreme cau- 
tion must be used in drilling direc- 
tionally with 3%-in. drill pipe, in- 
asmuch as it is possible to flex this 
or a smaller size beyond the angle 
that can be followed by casing. 
Less weight carried on bottom, a 
little higher speed of rotation, and 
sufficient number of angle shots 
will avoid loss of control when us- 
ing 34% in. drill pipe. 


In developing a right or left turn 
ina well bore, care must be taken 
to avoid an overswing. If the use 
of a 40-ft. or longer drill collar 
does not overcome this tendency, 
a rathole drilled for 20 ft. or 30 ft. 
followed by a hole opener may be 
successful. Care must be taken in 
this operation not to crowd the bit, 
but to let it start to dig with mini- 
mum weight and relatively high 
speed of rotation. If. the swing 
comes around to the exact desired 
course and more angle is needed, a 
Whipstock set for angle only and 
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no change in direction will stop this 


swing. 


In high-angle drilling, there are 
always excessive risks of a fishing 
job, the chief causes being key 
seating, improper handling of mud, 
insufficient reaming, and careless- 
ness. The bore must be properly 
mudded to avoid any sloughing, and 
the sand content of the mud kept 
at an absolute minimum. Key seat- 
ing can result from too rapid angle 
building, as well as insufficient drill- 
ing progress where the drill pipe 
rotates with very little change in 
position. One exceptionally bad fish- 
ing job resulted when, with a high 
sand content in the mud, the driller 
pulled the bit only 5 ft. off bottom 
and, without rotating the pipe, al- 
lowed the crew to grease up. An- 
other resulted from making a minor 
clutch repair on the rotary after 
pulling just 11 ft. off bottom. Each 
of these very costly jobs (necessi- 
tating redrill of most of the hole in 
one case, and a long wash-over job 
in the other) could have _ been 
avoided by a little care and fore- 
sight. It is recommended always 
to come out of the hole for any re- 
pairs. When greasing up, the bit 
should be pulled well off the bot- 
tom and kept rotating, except when 
greasing the rotary drive itself. Mud 
circulation should be maintained. 


Although considerable torque 
builds up during the drilling of high- 
angle holes, it is rarely sufficient to 
cause failure in modern drill pipe 
without other contributing causes. 
One company reported a 30-per-cent 
reduction in torque in a 60-deg-angle 
hole when using 414-in. instead of 
5 9/16-in. drill pipe. It was also re- 


ported that the amount of torque 
developed in 1 hole with a 60-deg 
angle from 1,800-ft. to 5,500-ft. 
drilled depth indicated that grade 
“E” drill pipe should be used for 
deeper drilling. 


In the drilling of wells with ex- 
tremely high angle, it is recommend- 
ed that a protection string of cas- 
ing be set after all angle has been 
built, and the course straightened 
out in line with the final objective. 
In this manner most fishing jobs will 
be avoided. However, if they do 
occur, the expensive portion of the 
hole is saved. 


It is extremely hazardous to run 
flush-joint casing in a slant hole. 
The collars are essential to break up 
the mud sheath on the wall, and a 
long string of flush-joint casing acts 
the same as a flat pane of glass 
dropped in the mud. Surface ten- 
sion may freeze the casing. Long 
flush-joint liners have been run 
successfully at Huntington Beach, 
where drilling into the oil zone was 
done with oil as the circulating 
medium. 


There is particular difficulty in 
forcing cement completely around 
the casing in a slant hole, inasmuch 
as the pipe lies on the low side and 
the circulation flows more readily 
along the high side of the casing. In 
cementing, several spring equalizers 
are desirable—usually 3 or 4 on the 
shoe joint, with 2 or 3 on each of 
the next 2 joints above. The use 
of several wire scratchers on the 
bottom 2 joints is recommended, 
even though they became mashed 
down while the casing is being run. 


If the oil zone has been penetrated 
prior to running the water string, it 
is desirable to test for water shut- 
off by shooting holes 5 ft. to 10 ft. 
above the shoe. A running cement 
bridge placed below the shoe has in 
some instances caused the sidetrack- 
ing of the hole below. 


In 2 instances at Huntington 
Beach holes which had already 
reached the cementing point were 
lost at shallow depths and later re- 
covered. History of the remedial 
measures may be of benefit to others 
having a similar experience. One 
well had reached a drilled depth of 
4,340 ft., and was ready to be cased 
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following electric logging. At a depth 
of 600 ft. in very soft formation, a 
whipstock run had caused an in- 
crease of drift angle of 6 deg in 40 
ft. Constant reaming apparently had 
smoothed out this dog leg, but the 
electric-logging instrument would 
not go below this point, and spud- 
ding it started a definite shoulder. 
At this time a pilot bit might have 
guided the pipe into the hole and 
smoothed off the shoulder. How- 
ever, an ordinary drag bit was run 
back into the hole and worked down 
for 20 ft. without dropping free. By 
slow rotation, another 80 ft. was 
drilled with the bit taking all the 
weight when rotation ceased. An 
open-hole single shot showed a 22- 
deg angle, at a depth where previ- 
ously a 2914-deg angle had been re- 
corded; 22 deg was the angle of the 
hole prior to setting the whipstock 
at 1,000 ft.. so the bit had taken off 
below the old hole in a straight line. 
The new hole was plugged solid 
with cement, and the top of the plug 
smoothed off at 1,600 ft. A whip- 
stock was set the same as the orig- 
inal one. After rotating and drill- 
ing ahead 2 ft., the bit dropped into 
the old hole. Within 48 hours the 
hole was saved and safely cased to 
bottom. The same practice was used 
in the second instance with equal 
It is believed that lost hole 
can. be recovered in almost every 
instance if the exact point of takeoff 
is known, and good survey records 
have been kept on the original hole. 
Such loss invariably will occur at a 
bad dog leg, with the new hole 
taking off along its previous course. 
It is necessary, therefore, to plug 
the new hole solid with cement to 
avoid the future danger of entering 
the new hole while running casing. 
By coming to the exact point of 
loss, the operator is dealing with 2 
dimensions. At any other point 3 
are involved, and an 
error of 1 ft. may result in missing 
the hole altogether. If the second 
Whipstock setting is the same as the 
first, the bit must go into the old 
hole. However, before a new hole 
should be allowed to develop. a pilot 
hit, preferably a “side-hill” type, 
should be tried first. 


success. 


dimensions 


Accomplishments 


Operators in different producing 
areas in the United States have vary- 
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ing concepts of high-angle holes. 
The average slant hole in the Rocky 
Mountain states is about 6 deg. In 
the Gulf Coastal fields the average 
angle of deflection is 14 deg to 15 
deg; whereas on the Pacific Coast 
30 deg is the average, and 60-deg 
angle holes are relatively common. 


Some rather remarkable results 
have been recorded which show the 
possibilities of slant-hole drilling. 
One well in the Argentine had an 
acceleration of 5-deg per 100 ft. from 
the surface, attaining an angle of 45 
deg at 900 ft. A well drilled under 
tidelands in the Rincon Field was 
drilled vertically for 165 ft., and 
reached an angle of 56 deg from ver- 
tical at a drilled depth of 1,230 ft. 
Total horizontal drift of this well 
was approximaetly 3,150 ft. in at- 
taining a vertical depth slightly less 
than 2,800 ft.“ Another record hole 
was drilled at Seal Beach to about 
7,000 ft. where an angle in excess of 
80 deg from vertical was developed 
with a horizontal drift of approxi- 
mately 5,500 ft. 


Several tideland wells at Hunt- 
ington Beach have exceeded 60 deg 
from vertical at drilled depths rang- 
ing from 4,000 ft. to 4,500 ft. Hori- 
zontal drift was approximately 3,- 
000 ft, and close control was main- 
tained. One such well was confined 
to a 50-ft. radius cylinder from the 
surface to bottom, yet was drilled 
to within 20 ft. of its objective with 
only 5 primary tools. 


About 6 years ago in the Long 
Beach Harbor area, directional wells 
drilled to depths of 3,200 ft. to 3,300 
ft. took from 24 to 28 drilling days. 
Today, with trained crews and im- 
proved tools and methods, similar 
holes require from 9 to 14 days to 
complete. 


Slant-hole drilling might be car- 
ried much further by the develop- 
ment of a ramp or sloping platform, 
adjustable to a desired angle, in 
place of the usual derrick or mast. 
Thus, the hole actually could be 
aimed toward the objective from 
the surface. Drilling could be done 
by a hydraulically driven rotary ta- 
ble, with the pipe snubbed in and 
out of the hole. This same hydrau- 
lic drive could snub the casing 
into the hole, greatly reducing the 
hazard of sticking the pipe. These 


wells could be pumped hydraulic- 
ally, with bailing as the chief me- 
chanical problem. 

Whereas it is difficult to lay down 
hard-and-fast rules reduced to dol- 
lars and cents, there are some con- 
ditions under which directional 
drilling should not be attempted. 

At present it is inadvisable to drill 
directionally at depths in excess of 
9,000 ft. It is possible, but costly 
and hazardous. It is equally undesir- 
able to whipstock wells in steeply 
dipping, alternating hard and soft 
formations, or in hard formations 
which cannot be drilled at a rate in 
excess of 2 ft. per hour. In rugged 
topography with fairly easy drilling 
in sands and shales—such as the 
4,500-ft. wells in the Jacalitos Field 
—a directional well will cost about 
$4,500 to $5,000 more than a vertical 
hole. If, then, a vertical location 
is possible by an expenditure of an 
amount under $5,000, the vertical 
well is always recommended. 

In tideland drilling the cost of 
constructing, maintaining, and later 
abandoning piers is staggering. If 
a 60-deg slant hole can reach the 
objective, pier drilling should not be 
considered unless onshore locations 
are unavailable. 

The choice between vertical and 
directional drilling must be a matter 
of economics. In many instances a 
few thousand dollars additional 
money spent for a vertical location 
is well justified. However, direction- 
al drilling does have a place where 
vertical locations are almost inac- 
cessible, or are prevented by legisla- 
tion. 
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Tentative Partial Enthalpies of the 
Lighter Hydrocarbons 


Estimation of the heat and work 
associated with changes in the state 
of materials of industrial interest is 
frequently required in engineering 
practice. This is particularly true in 
the petroleum industry where chang- 
es in phase are often involved in es- 
sential processes. In the present 
paper the thermodynamic approach 
to the evaluation of the heat asso- 
ciated with the transfer of material 
from a gas to a liquid phase for the 
case of pure hydrocarbons and for 
that of multicomponent mixtures is 
discussed. The utility of the partial 
thermodynamic properties of the 
components in the estimation of the 
heat and work for such changes in 
state for mixtures is indicated. Val- 
ues of the partial enthalpies of the 
components of binary hydrocarbon 
systems are presented for some cases 
in which the experimental data nec- 
essary for the calculations are avail- 
able. 





The heat of vaporization of pure 
substances has been the subject of 
many investigations and there is 
available a large background of ex- 
perimental facts from which a num- 
ber of generalizations have been 
made.’ This work has been reviewed 
and the results correlated else- 
where’ and so it will not be treated 
here. 

The experimental techniques for 
the measurement of the enthalpy 
change during vaporization of a pure 
substance which were developed to 
a state of great refinement by Os- 
borne and co-workers’ are applicable 
to a wide variety of substances and 
permit the determination of this 
quantity with small uncertainty. In 
addition sufficiently accurate meth- 
ods of determining the volumetric 
behavior of pure substances** have 
been developed so as to permit sat- 
isfactory use of the Clapeyron equa- 
tion’ for the evaluation of the en- 
thalpy change during vaporization 
of a pure substance. Less elaborate 
calorimetric techniques than those 
of Osborne and corworkers were 
used by Dana et al® and by others?® 
to determine this same quantity for 
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each of a number of the lighter par- 
affin hydrocarbons. 


In the case of mixtures, the con- 
tribution of each component to the 
enthalpy of a phase may be evalu- 
ated from the partial enthalpy” of 
the pure substances making up the 
mixture. The partial enthalpy of a 
component in a mixture may be re- 
garded as the effective contribution 
of a unit weight of that component 
to the enthalpy of the mixture. The 
enthalpy contribution of each com- 
ponent is measured under conditions 
of constant pressure, temperature, 
and at a given composition of the 
system, and its value is a function 
of the state of the system. 


The change in partial enthalpy as- 
sociated with the solution of a com- 
ponent, which is often loosely called 
the heat of solution, is a quantity 
which is somewhat analogous to the 
enthalpy change occurring as a re- 
sult of the vaporization of a pure 
substance. However, the change in 
state does not necessarily take place 
under isothermal-isobaric conditions 
and there results a change in com- 
position in one or both of the phases 
involved. Few direct measurements 
of the enthalpy change during the 
solution of hydrocarbons have been 
made. This is probably because of 
the experimental difficulty of such 
measurements and certain complexi- 
ties in the interpretation of the data 
for situations involving more than a 
single volatile component. Scheibel 
and Jenny" proposed a nomographic 
chart as a means of recording the 
enthalpy changes for solution of a 
number of the lighter hydrocarbons 
in other hydrocarbons. Data based 
upon calorimetric measurements for 
the partial enthalpy change when 
ethane and propane dissolve in a 
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PARTIAL 
Weight Pressure 
Fraction Ib./sq. in. 70° F. 100° F. 130° F. 160° F. 
Methane Absolute 
Pure Methane 
1.0 0 5.3* 21.3 37.7 54.4 
100 2.9 18.7 35.3 52.2 
200 0.2 16.2 33.0 50.1 
400 —- 5.9 11.1 28.3 45.8 
600 — 13.0 5.6 23.5 41.5 
800 — 21.0 0.2 18.8 37.1 
1000 — 28.8 - 56.1 14.1 33.1 
1250 — 36.4 — 11.8 8.3 27.9 
1500 — 43.7 — 18.2 2.7 23.0 
2000 — 57.2 — 30.2 - 7.5 13:7 
2500 — 68.6 — 40.5 — 16.6 5.4 
3000 — 77.5 — 48.8 — 24.4 1.8 
Methane-Ethane System 
0.20 0 ete 21.3 37.7 54.4 
100 i 19.9 36.4 53.2 
200 a 19.2 35.6 52.3 
400 ; 20.5 35.5 51.5 
600 , 26.0 38.0 52.6 
800 ae 35.8 42.9 55.5 
1000 ; 50.5 50.9 60.2 
1250 ae 74.9 65.3 68.9 
1500 er 101.8 83.3 79.4 
1750 0 98.0 81.9 79.4 
2000 sites 84.6 qi.7 72.0 
2500 ee 61.3 51.4 54.6 
3000 SA 43.3 34.4 38.8 
0.49 0 5.3 21.3 87.7 54.4 
100 3.2 19.4 35.8 52.6 
200 1.2 17.5 34.0 51.0 
400 — 2.2 14.2 30.9 47.9 
600 — 4.3 ja eg 28.4 45.3 
800 —- 5.0 10.4 26.4 43.1 
1000 —- 3.9 10.2 25.3 41.3 
1250 —- 0.8 1.7 24.9 39.5 
1500 - 6.3 12.6 24.4 37.8 
1750 — 20.3 : Crs 22.3 35.8 
2000 — 34.1 0.1 18.1 33.1 
2500 — 57.3 — 16.8 6.3 25.0 
3000 — 74.3 — 31.0 —- 56.5 15.3 
0.69 0 5.3 21.3 37.7 54.4 
100 2.5 18.8 35.5 52.5 
200 — 0.2 16.5 33.4 50.5 
400 - 5.3 11.8 29.2 46.7 
600 — 10.1 be 25.1 42.9 
800 — 14.9 2.9 21.0 39.2 
1000 — 19.9 —- 1.6 16.9 35.6 
1250 — 26.6 — 7.5 44.7 31.0 
1500 — 34.3 — 13.8 6.4 26.6 
1750 — 42.8 — 20.7 1.1 22.3 
2000 — 51.5 — 27.7 — 4.3 18.1 
2500 — 67.6 — 40.7 — 14.3 9.9 
3000 — 80.4 — 61.2 — 23.1 2.3 
O80 0 5.3 21.3 37.7 54.4 
100 2.4 18.8 35.5 52.4 
200 - 0.3 16.3 33.2 50.3 
400 — 6.0 11.2 28.6 46.0 
600 - 11.7 6.0 24.0 41.7 
800 -— 17.7 0.8 19.3 37.6 
1000 — 23.6 — 4.4 14.6 33.5 
1250 — $1.1 -— 10.9 8.8 28.3 
1500 — 38.4 — 17.4 3.2 23.3 
1750 — 45.6 — 23.7 — 2.4 18.5 
2000 — 52.5 — 29.7 =— Fa 13.8 
2500 — 65.0 — 40.7 — 17.3 5.2 
3000 — 75.3 — 49.9 — 25.5 — 2.2 
Methane-Fropane System 
0.40 0 5.3 21.3 37.7 54.4 
200 3.1 19.2 35.7 52.2 
400 3.0 18.8 35.1 51.4 
600 goxst’ 60° (is 35.4 51.5 
800 Bae a ie rer 52.2 
1000 Hee me ert 53.6 
1250 ee ender “Ee. = aetna eee 
1500 Guess wise lie. 2 cau? jj. - * Sea 
0.69 0 5.3 21.3 37.7 54.4 
200 0.2 16.7 33.6 50.6 
400 — 5.2 11.9 29.3 46.6 
600 — 10.8 6.8 24.8 42.5 
ee Fe we eis 1.4 20.0 38.1 
1000 bere —- 4.8 14.6 33.6 
1250 ta a en Tt 27.5 
1500 Stel bul ie! = Pergeonn wr tt Bde ere 21.0 
0.89 0 §.3 21.3 37.7 54.4 
200 —- 0.2 16.4 33.3 50.3 
400 — 6.0 11.2 28.6 46.1 
600 — 12.0 5.9 23.8 41.7 
800 — 18.2 0.4 19.0 37.4 
1000 — 24.6 — 5.2 14.1 32.9 
1250 — 32.7 — 12.5 7.8 27.3 
1500 — 41.1 — 20.2 1.3 21.7 


TABLE I 
ENTHALPIES OF METHANE IN THE GAS PHASE 


2borr. 2 


190° F. 50° F 
71.4 88.9 106.7 
69.5 87.2 105.2 
67.6 85.4 103.6 
63.7 81.8 100.2 
59.8 78.2 97.0 
55.8 74.6 93.8 
52.0 pt 90.7 
47.4 67.0 86.9 
42.9 63.0 83.2 
34.5 55.3 76.3 
26.8 48.4 69.9 
20.0, 42.1 64.3 
71.4 88.9 106.7 
70.3 7.9 105.9 
69.4 87.1 105.1 
68.3 85.9 104.1 
68.5 85.7 103.6 
69.9 86.1 103.8 
72.7 87.7 104.4 
77.9 90.6 105.7 
83.0 93.3 106.9 
83.2 94.2 107.1 
78.3 91.4 105.2 
63.8 79.1 94.5 
49.1 65.1 81.5 
71.4 88.9 106.7 
69.9 87.5 105.3 
68.4 86.1 104.0 
65.6 83.5 101.6 
63.0 81.0 99.3 
60.7 78.7 97.2 
58.7 76.6 95.1 
56.5 74.3 92.7 
54.4 72.0 90.2 
52.1 69.7 87.7 
49.7 67.1 84.9 
43.3 61.1 78.2 
35.1 53.5 70.6 
71.4 88.9 106.7 
69.7 87.3 105.2 
68.0 85.8 103.8 
64.6 82.8 101.0 
61.1 79.7 98.3 
57.7 76.7 95.6 
54.5 73.9 92.9 
50.5 70.3 89.7 
46.6 66.8 86.4 
42.8 63.4 83.2 
39.1 60.0 80.1 
31.9 53.4 73.8 
25.1 47.1 67.8 
71.4 88.9 106.7 
69.4 87.1 105.1 
67.4 85.4 103.6 
63.6 82.0 100.5 
59.9 79.6 97.4 
56.1 75.2 49.3 
52.4 71.8 91.3 
47.8 67.6 87.4 
43.3 63.6 83.7 
39.0 59.6 80.1 
34.8 55.9 76.6 
27.2 48.9 70.0 
20.5 42.7 64.2 
71.4 88.9 106.7 
69.2 86.4 104.3 
67.9 84.5 102.2 
67.5 83.3 100.5 
68.1 82.9 99.4 
69.1 83.2 98.9 
70.1 83.9 99.2 
69.0 84.8 100.7 
71.4 88.9 106.7 
67.8 85.6 103.7 
64.1 82.2 100.6 
60.3 78.7 97.6 
56.5 75.3 94.6 
52.7 2.0 91.7 
47.8 68.0 88.2 
42.9 64.3 84.9 
71.4 88.9 106.7 
67.7 85.4 103.5 
63.8 81.9 100.3 
59.9 78.2 97.0 
55.9 74.6 93.7 
52.0 71.1 90.5 
47.3 66.8 86.6 
42.8 62.6 82.9 





non-volatile oil are available.’* Val- 
ules for ethane from this source agree 
within the calorimetric uncertainties 
with those read from the nomograph. 
Edmister’® proposed a means of pre- 
dicting the enthalpy change for solu- 
tion of a hydrocarbon from informa- 
tion concerning its thermodynamic 
characteristics in a pure state. Val- 
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ues for the enthalpy change for solu- 
tion of ethane have been computed 
on this basis for 160°F and are 
shown in Figure 1. The divergences 
of these values from those obtained 
calorimetrically’? and from the Schei- 
bel and Jenny nomograph”™ indicate 
a relatively large uncertainty in the 
prediction of the enthalpy change 


for solution of the lighter hydro- 
carbons. 

When the complexity of industrial 
hydrocarbon mixtures and the vari- 
ability of prevailing conditions are 
considered, it seems unlikely that 
any very simple means of predicting 
their properties will be capable of 
high accuracy. It therefore becomes 
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worm gears and 
ESS IES 


ae 
Veedol Super Film Lubricant “A” 


Especially engineered for heavy duty assemblies, particu- 
larly final drive worm gears, Veedol Super Film Lubricant 
"A" acts as a protective coolant. Unique about this lubri- 
cant is its ability to remain fluid throughout its life, assuring 


easy starting under all conditions and lasting protection. 


The three special additives blended into 
Super Film ‘‘A”—a metal de-activator, an 


oiliness agent, and an oxidation inhibitor— 
reduce metal deterioration, provide greater 
oil-to-metal affinity, and eliminate lumping 
and consequent eventual loss of lubricating 
efficiency. 

Learn all about Veedol Super Film 
Lubricant “‘A’”’ with a phone call to your 
Associated Representative. 


Tell Your Associated Dealer You Want a Credit Card 


Correct Lubrication 
is Machinery’s Most 
Vital Need 
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TABLE I 
PARTIAL ENTHALPIES OF METHANE IN THE GAS PHASE (Continued) 


Pressure 
Ib./sq. in. 
Absolute 


Weight 
Fraction 
Methane 


70° F. 


0.60 0 5.3 


0.80 0 


_ 
3 

Em me Pik Be ay ee ae a 
oe) 
~ 


0.90 0 5. 


_ 
to 
gi 
o 
PERSO OEE! 
oe 
o 


0.90 0 


*—Partial enthalpy, Btu per lb. 


100° F. 130° F. 160° F. 


Methane-n-Butane System 


21.3 37.7 54.4 
19.9 36.7 53.9 
18.3 35.7 53.4 
16.3 33.3 52.0 
14.1 30.2 50.0 
eva 26.3 47.4 
acne 21.7 44.1 
Di ae 15.4 39.4 
Pa se 8.6 34.2 
ack 1.7 28.7 
re hee — 5.2 23.1 
ae doie — 18.6 11.7 
miaveisrs — 31.1 1.1 
21.3 37.7 54.4 
19.1 35.7 52.5 
16.8 33.6 50.6 
12.0 29.1 46.6 
7.0 24.5 42.4 
1.9 19.7 38.1 

—- 3.2 14.9 33.8 
—- 9.6 9.0 28.4 
— 15.7 3.3 23.1 
— 21.4 —- 2.1 18.1 
— 26.8 — 7.2 13.3 
— 36.3 — 16.4 4.7 
— 45.2 — 24.4 —- 2.8 
21.3 37.7 54.4 
18.9 35.5 52.4 
16.4 33.2 50.4 
11.2 28.5 46.1 
6.0 23.6 41.7 
0.6 18.6 37.3 

—- 4.8 13.8 32.9 
- 11.3 7.8 27.5 
-— 17.5 2.2 22.3 
— 23.4 — 3.2 17.4 
— 28.9 — 8.2 12.8 
— 38.6 — 17.2 4.5 
— 46.6 — 24.8 — 2.7 

Methane-n-Pentane System 

21.3 37.7 54.4 
17.8 35.0 51.8 
14.6 32.0 49.4 
8.0 26.4 44.7 
1.6 20.9 39.9 

—' 4.6 15.6 35.4 
— 10.7 10.4 30.8 
-— 17.7 4.3 25.5 
— 24.2 —- 1.9 20.1 
— 30.4 — 7.7 14.8 
— 36.1 — 13.2 9.7 
— 45.9 — 23.1 0.8 
— 54.0 — 31.4 — 7.4 
21.3 37.7 54.4 
18.8 35.4 52.1 
16.3 33.0 50.0 
11.0 28.0 45.5 
5.7 23.1 41.0 
0.1 18.2 36.6 

- 5.7 13.4 32.3 
— 12.8 7.2 26.9 
— 19.7 Lia 21.9 
— 26.0 — 4.5 16.8 
— 31.9 - 9.9 11.9 
— 42.2 — 19.4 3.3 
— 50.4 — 27.4 — 4.4 


190° F. 220° F. 250° F 
71.4 88.9 106.7 
71.3 88.8 106.6 
71.0 88.6 106.3 
70.1 87.9 105.5 
68.6 86.6 104.2 
66.6 84.9 102.7 
64.2 82.9 100.8 
60.6 79.9 98.2 
56.5 76.6 95.3 
52.0 73.0 92.3 
47.4 69.2 89.1 
38.0 61.4 82.8 
29.2 54.2 77.0 
71.4 88.9 106.7 
69.7 87.3 105.3 
67.9 85.7 103.8 
64.3 82.4 100.9 
60.4 78.9 97.8 
56.5 75.4 94.7 
52.6 71.8 91.6 
47.8 67.5 87.7 
43.0 63.2 83.9 
38.4 59.2 80.2 
34.0 55.2 76.6 
26.1 47.8 70.0 
19.1 41.4 64.1 
71.4 88.9 106.7 
69.6 87.2 105.2 
67.8 85.6 103.7 
64.0 82.2 100.7 
60.1 78.7 97.6 
56.1 75.2 94.5 
52.2 71.7 91.4 
47.3 67.3 87.6 
42.7 63.1 83.9 
38.2 59.1 80.3 
34.0 55.3 76.8 
26.4 48.3 70.4 
19.7 42.0 64.7 
71.4 88.9 106.7 
69.2 87.1 105.2 
67.1 85.4 103.5 
63.0 81.9 100.4 
59.0 78.6 97.4 
55.3 75.2 94.5 
51.5 72.0 91.7 
47.0 68.0 88.2 
42.5 64.1 84.9 
38.0 60.2 81.5 
33.5 56.3 78.4 
24.9 48.9 72.2 
17.3 42.3 66.8 
71.4 88.9 106.7 
69.3 87.0 104.9 
67.3 85.4 103.3 
63.3 81.9 100.0 
59.4 78.4 96.9 
35.6 74.9 93.7 
51.8 71.4 90.5 
47.0 67.3 86.6 
42.4 63.1 - 82.7 
37.8 59.0 79.1 
33.5 55.2 75.8 
25.6 48.0 69.8 
19.0 41.8 64.6 





necessary to have somewhat detailed 
information upon which to base pre- 
dictions and this background should 
take into account such variables as 
the temperature, pressure, and com- 
position of the system if satisfactory 
accuracy is to. be attained. Conso- 
nant with this approach to the prob- 
lem of predicting the enthalpies of 
hydrocarbon mixtures, values of par- 


tial enthalpies of the lighter hydro- 


carbons have been calculated for a 
number of systems from available 
experimental data, as functions of 
temperature, pressure, and composi- 
tion, Since the composition is.capa- 
ble of almost unlimited variation in 
mixtures of many components, it has 
been necessary to consider this vari- 
able ona somewhat limited basis 
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until further experimental evidence 
accumulates. 

Tables I to V, inclusive, present 
such calculated values’** of the par- 
tial enthalpies of methane, ethane, 
propane, n-butane, and n-pentane, 
respectively, in the gas phase of 
binary mixtures, with corresponding 
values for the component in the pure 
state. All of this information is 
based upon arbitrarily chosen value 
of zero for the enthalpy at the datum 
state corresponding to 60°F and in- 
finite.volume. For discussions of the 
accuracy of these data the reader is 
referred to the original sources as 
indicated by the literature references 
for each case. In general, these par- 
tial enthalpies of the components in 
the gas phase were established from 


volumetric and Joule-Thomson 
measurements together with deter- 
minations of the heat capacity of 
the gas at low pressures. 

In Table VI are recorded partial 
enthalpy values for methane in the 
liquid phase for the methane-n-bu- 
tane, methane-n-pentane, and the 
methane-crystal oil systems. The 
data for the first two of these sys- 
tems were calculated from available 


,information**?*1" concerning the vol- 


umetric behavior of these systems 
combined with published enthalpy 
data for methane at infinite vol- 
ume.’® The values of partial enthal- 
py for methane in the methane-crys- 
tal oil system were published earl- 
fee, 2e* 


‘ Tablé VII gives thé enthalpy of 
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For experienced and intermediate skiers —a variety of 

fast open and partially timbered ski-runs. For beginners 
especially — but available to all—instructions by a se- : 
lected staff of experts headed by Friedl Pfeifer. Special oe 

skiing events have been scheduled for winter season. 
: — , : pure 
BACK FOR YEAR ROUND Electrically operated chair-lifts make it possible to en- .? 
FUN AFTER 4 YEARS joy a maximum of ski-runs. etha 
‘IN THE NAVY" age en hal 
Other activities include skating, sleighing, and swim- tha 
ming in warm-water outdoor pools. And in evening ploy 
Its wor duty asa Navy rehabil- hours—music and dancing. chat 
itation center ended, America's ead - : , Fr : lutic 
lencdewner Hakd-wpets Accommodations at a wide price range. For protection dete 
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winter vacation in Idaho's Write or wire— inst: 
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WINTER SPORTS UNDER A ""*SUMMER SUN’! Boot 
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TABLE II 
PARTIAL ENTHALPIES OF ETHANE IN THE GAS PHASE 








Weight Pressure 
Fraction yen 3 in 70° F 100° F. 130° F. 160° F. 190° F. 220° F 250° F 
hane J ute 
- Pure Ethane 
1.00 0 4.1* 16.9 30.1 43.9 58.1 72.7 87.9 
100 - 0.9 12.1 25.6 39.8 54.5 69.6 85.1 
200 — 6.9 6.6 20.9 35.5 50.6 66.3 82.3 
400 — 23.0 — 6.4 9.8 25.6 41.9 58.8 76.2 
A ee — 24.0 — 5.4 13.7 32.0 50.5 69.9 
800 — 51.4 — 27.4 - 1.0 20.4 41.7 63.2 
er. Dg tes —110.9 — 55.4 — 19.3 8.1 32.1 56.3 
REG eget —116.9 — 87.0 — 47.8 — 10.6 19.0 47.0 
1500 —120.3 — 95.5 — 65.1 — 29.0 5.6 37.3 
Ee ee —122.4 —100.0 — 74.6 — 41.9 — 6.7 28.4 
ee ae \ genes —123.6 —103.0 — 80.1 — 50.8 — 16.4 20.8 
es ft) | eae ba! . Mees —106.9 — 86.2 — 60.6 — 28.3 9.7 
eee Ally yO iertap do” ata —109.1 — 89.2 — 65.4 — 34.4 2.9 
Methane-Ethane System 
0.00 0 4.1 16.9 30.1 43.9 me 72.7 87.9 
100 0.1 13.3 27.0 40.9 5.4 70.1 85.5 
200 — 4.4 9.4 23.5 37.8 .o 67.5 83.0 
400 — 14.2 1.2 16.2 31.3 6 62.1 77.8 
600 — 25.1 —- 7.8 8.4 24.4 4 56.4 72.5 
800 — 36.7 — 17.4 0.2 17.3 3.9 50.4 66.9 
1000 — 48.8 — 27.4 —- 8.2 9.9 2 44.2 61.4 
1250 — 64.6 — 40.1 — 18.9 0.5 36.5 54.3 
1500 — 80.2 — 52.6 — 29.4 —- 8.9 3 28.7 47.0 
1750 — 95.0 — 64.5 — 39.5 — 17.8 2 21.1 39.8 
2000 —108.3 — 75.6 — 48.9 — 26.1 — 5.5 13.8 32.6 
2500 —129.9 — 94.0 — 65.1 — 40.8 — 19.5 0.0 18.6 
3000 —144.1 —106.9 — 77.3 — 52.7 - a) -— 12.4 5.5 
0.20 0 4.1 16.9 30.1 43.9 my 72.7 87.9 
100 - 0.1 13.3 26.8 40.8 3 70.0 85.5 
200 —- 4.8 9.3 23.4 37.5 3 67.3 82.9 
400 - 15.1 0.5 15.8 30.7 ae 61.7 77.5 
600 — 26.5 - 9.1 7.5 23.6 9.7 55.8 72.3 
800 — 39.3 — 19.4 - 1.2 16.2 9 49.7 66.5 
+000 — 52.7 — 30.4 — 10.1 8.2 on 43.5 60.8 
1250 — 70.5 — 44.5 — 21.5 —- 1.6 -4 35.7 53.5 
1500 — 88.4 — 58.8 — 33.0 —- 11.2 9 28.0 46.1 
1750 —105.0 — 72.7 — 44.1 — 20.4 .8 20.3 38.8 
2000 —119.1 — 85.0 — 54.4 — 29.1 - 0 12.9 31.5 
2500 —137.0 —102.7 — 70.7 — 44.3 -_ 3 —- 0.9 17.5 
3000 —145.0 —112.0 — 81.2 — 55.6 — 33.2 — 13.7 4.8 
0.40 0 4.1 16.9 30.1 43.9 ok 72.7 87.9 
100 — O.4 12.8 26.5 40.5 4 | 69.9 85.4 
200 —- 5.5 8.5 22.6 37.0 9 67.1 82.9 
400 — 16.9 1.2 14.2 29.7 5.3 61.3 77.5 
600 — 30.3 - 11.9 4.8 21.6 an 54.9 71.9 
800 — 44.7 — 28.5 —- 5.0 13.0 3 48.3 66.1 
1000 — 60.3 — 35.8 — 15.4 4.1 -6 41.4 60.2 
1250 — 79.2 — 50.8 — 28.3 — 7.4 2.5 32.7 52.9 
1500 — 95.4 — 64.8 — 40.9 — 18.9 2.3 24.0 45.6 
1750 —107.3 — 76.7 — 52.6 — 30.1 - Be 15.5 38.4 
2000 —114.9 — 86.0 — 62.9 — 40.5 - ry: 7.3 31.3 
2500 —121.4 — 97.9 — 78.6 — 57.5 — re — 7.1 18.2 
3000 —122.7 —103.5 — 92.7 — 68.3 - 8 — 18.9 6.6 
0.60 0 4.1 16.9 30.1 43.9 = | 72.7 87.9 
100 —- 0.9 12.3 26.2 40.4 9 69.8 85.1 
200 - 6.5 7.8 22.0 36.8 a) 66.8 82.4 
400 — 19.9 - 3.3 12.4 28.6 4 60.3 76.5 
600 — 36.5 — 16.6 1.3 19.7 5.5 53.1 70.3 
800 — 56.0 — 32.0 — 11.0 12.3 a 45.7 63.7 
1000 — 76.7 — 48.6 — 24.2 —- 1.2 -6 37.9 57.1 
1250 —102.3 — 68.9 — 41.1 — 15.7 5.6 28.0 48.7 
1500 —120.1 — 86.8 — 57.4 — 30.3 — 5.4 18.1 40.5 
1750 —129.1 —100.8 — 71.9 — 43.9 — 16.8 8.6 32.4 
2000 —133.4 —110.7 — 83.8 — 58.1 — 27.0 — 0.4 24.6 
2500 —134.7 —120.2 — 97.8 — 73.8 — 42.9 — 16.0 8.5 
3000 —132.3 —121.8 —103.0 — 81.8 — 53.0 — 26.7 - 2.0 
0.80 0 4.1 16.9 30.1 43.9 58.1 72.7 87.9 
100 0.0 12.2 28.1 40.2 54.6 69.7 85.1 
200 - 4.8 re 21.4 36.2 51.0 66.4 82.1 
400 —- 8.5 — 5.4 10.9 3.1 42.8 59.2 75.9 
600 — 40.4 — 21.4 - 2.0 16.2 33.7 51.1 69.1 
800 — 68.0 — 41.6 -— 17.3 4.0 23.4 42.6 61.8 
| nr ei — 65.0 — 34.3 —- 9.5 12.4 33.5 54.1 
i core — 97.2 — 57.0 — 26.8 — 1.8 21.9 44.4 
Se ee —124.5 — 77.9 — 43.2 — 15.3 10.7 34.8 
| eo —141.5 — 93.9 — 57.1 — 27.2 0.4 25.7 
2000 —150.2 —104.2 — 67.5 — 37.0 —- 8.8 17.3 
_. _ ree —155.6 —113.8 — 79.7 — 50.4 — 22.7 3.5 
- eo —155.4 —116.7 — 84.9 — 357.5 — 30.9 — 5.6 
*—-Partial enthalpy, Btu per lb. 
tion for pure propane*’ and propane ume."® 


pure ethane and the partial enthalpy 
of ethane in the liquid phase of the 
ethane-crystal oil system. The en- 
thalpy of pure ethane’? was em- 
ployed in conjunction with the 
change in partial enthalpy upon so- 
lution of ethane in crystal oil'* to 
determine the partial enthalpy of 
cthane in the liquid phase. In this 
instance the partial enthalpy has 
heen recorded only for the bubble- 
point state and the influence of pres- 
“ure under conditions ‘of constant 
‘emperature and composition has 
vot been indicated. Similar informa- 
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in the liquid phase of the propane- 
crystal oil system’ is presented in 
Table VIII. Correspondingly Table 
IX contains the enthalpy of pure 
n-butane”? and values of the partial 
enthalpy of n-butane in the liquid 
phase of the methane-n-butane sys- 
tem. The latter information was 
computed from published data con- 
cerning the volumetric and phase 
behayior of the methane-n-butane 
system™'* in combination with the 
available information concerning the 
enthalpy of n-butane at infinite vol- 


The enthalpy of pure n-pentane in 
the liquid phase?*?* is recorded in 
Table X together with the partial 
enthalpy of n-pentane in the liquid 
phase of the methane-n-pentane sys- 
tem. These latter data were obtained 
from information regarding the vol- 
umetric and phase behavior of the 
methane-n-pentane system’ com- 
bined with published values of the 
heat capacity of n-pentane at infinite 
volume.** All the partial enthalpies 
in the liquid phase recorded in 
Tables VI to X, inclusive, are based 
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TABLE IIT 
PARTIAL ENTHALPIES OF PROPANE IN THE GAS PHASE 


Weight Pressure 
ation Ib./sq. in. 70° F. 
Propane Absolute 

1.0 0 4.0* 
100 — 5.4 

[re ere 

wee = eee 

0.00 0 4.0 
200 - 7.7 

400 — 20.6 

600 — 35.1 

800 — 51.2 

1000 — 69.6 

ee ag a 

A 

0.20 0 4.0 
200 — 8.0 

400 — 21.2 

600 — 36.1 

800 — 52.6 

000 — 70.8 

1250 — 95.6 

1500 —122.8 

6.40 0 4.0 
200 —- 8.7 

400 — 22.9 

600 — 38.6 

800 — 55.9 

| Ss ce 

19000 ates 

a ee 

0.60 0 4.0 
200 - 11.6 

400 — 30.3 

er 

| ner ae 

ee 8 =——«( 

_ Sess 

OD + -— weses 


100° F. 130° F. 160° F. 
Pure Propane 

16.3 28.6 41.5 
7.6 21.3 35.2 
beat 11.5 27.0 

: Methane-Propane System 
16.1 28.6 41.5 
6.1 19.9 33.4 
— 4.8 10.5 24.8 
— 16.8 0.3 15.8 
— 30.2 — 10.7 6.2 
— 45.3 — 23.1 —- 4.1 
— 68.1 — 40.9 — 18.1 
— 98.1 — 61.9 — 33.2 
16.1 28.6 41.5 
5.9 19.6 33.2 
- 5.3 9.9 24.5 
— 17.5 — 0.6 15.3 
— 30.7 - 11.8 5.9 
— 44.9 — 23.4 — 3.6 
— 63.4 — 38.1 — 15.3 
— 82.5 — 52.9 — 26.4 
16.1 28.6 41.5 
5.6 18.9 32.9 
- 6.1 8.3 23.7 
— 18.6 - 2.7 14.1 
— 31.6 — 13.7 4.5 
— 44.4 — 24.2 —- 4.9 
— 59.0 — 35.8 — 15.8 
ae — 45.1 — 25.3 
16.1 28.6 41.5 
3.2 17.3 31.0 
— 12.3 3.8 18.8 
eae s011.2 5.5 
peel” |) nes —- 8.4 
aes WL lls oS alee uetneats — 22.7 


190° F. 220° F 250 °F 
54.7 68.3 82.2 
49.5 63.4 77.9 
42.4 57.7 73.0 
23.0 RE Bet 
54.7 68.3 82.2 
47.0 61.5 76.1 
39.0 54.4 69.7 
30.7 47.1 63.1 
223 39.9 56.6 
13.9 32.6 50.1 
3.5 23.9 42.5, 
—- 6.8 15.8 35.4 
54.7 68.3 82.2 
46.8 61.4 76.0 
38.7 54.1 69.4 
30.4 46.7 62.7 
22.1 39.2 56.1 
19:7 31.9 49.6 
3.4 23.0 41.8 
— 6.4 14.4 34.5 
54.7 68.3 82.2 
46.9 61.1 75.6 
38.6 53.5 68.6 
30,0 45.8 61.5 
21:4 37.9 54.2 
12.8 30.1 47.0 
2.6 20.6 38.2 
— 6.6 11.8 29.9 
54.7 68.3 82.2 
45.7 60.2 74.6 
35.2 51.2 66.0 
23.2 41.4 56.5 
10.1 30.8 46.2 
— 3.1 19.9 35.2 
= 17,9 6.4 21.2 
— 29.9 — 5.9 7.5 





upon a value of zero for the partial 
enthalpy of the component in ques- 
tion at the datum state correspond- 
ing to 60°F and infinite volume. 


Most hydrocarbon systems of in- 
dustrial interest contain material of 
molecular weight higher than that 
of n-pentane. The thermodynamic 
properties of a water-white, highly 
refined oil, here called crystal oil, 
have been investigated** and Table 
XI gives values of the enthalpy of 
this material in the pure state as a 
function of pressure and tempera- 
ture. In this case the datum state 
has necessarily been changed from 
60°F and infinite volume to 60°F 
and bubble-point pressure. In ad- 





dition the enthalpies of two crude 
oils have been determined as func- 
tions of temperature and pres- 
sure.**? The enthalpies of these 
two crude oils are also included in 
Table XI. It should be emphasized 
that the reference state for the en- 
thalpies of these oils is quite differ- 
ent from that for the enthalpies of 
the lighter hydrocarbons recorded in 
Tables I to X, inclusive. Further- 
more, the application of these en- 
thalpy data will cause some uncer- 
tainty since they represent only the 
enthalpies of the oils in the “pure” 
state. Moreover, it is necessary for 
the use of these data in’ connection 
With heterogeneous mixtures that 
no appreciable part of these constitu- 
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ents is transferred to the gas phase. 
Under such conditions the use of 
different datum states doesnot af- 
fect the result of the calculations. 
The partial enthalpies do mot appear 
to change markedly with respect to 


composition in the case of the heavi- 
er components in the liquid phase 
when they are present in high con- 
centrations. Therefore, until addi- 
tional information is available, they 
may be tentatively utilized. 
























































ae : 
p———SCHEIBEL any 
—SENNEY 
re 

r 200 

yd 
Q 
~ 

= | 

as 
re) 
7) 

2 150 
re) 
Wo 
U) 
g a 
+6 
v2 100 
+ a 
oo 
$ sk 
5 c Stic, EDMISTER 
. a nal MTT ANE SERISTAL OIL 
$ ial METH 

ANE ~jy- 
: ees 
== 
| ee 
: ™ 
250 500 750 1000 1250 
PRESSURE LB. PER SQ. IN. 
Fig: 2. Change in Partial Enthalpy as a Result of the Solution of Methane. 


Page 37 





















Weld ELL 


for example: 
Permanent identification 
markings on every fitting 



















@ Seamless — greater strength 
and uniformity. 

@ Tangents—keep weld away 
from zone of highest stress 
—-simplify lining up. 

@ Precision quarter-marked 

ends — simplify layout and 

help insure accuracy. 

Selective reinforcement — 

provides uniform strength. 

@ Permanent and complete 

ation marking—saves 

and eliminates errors 

p and field. 
















WeldELLS alone combine these features: 


e@ Wall thickness never less 


than specification minimum— 
assures full strength and long 
life. 


Machine tool beveled ends— 
provides best welding sur- 
=] and accurate bevel and 
and. 


The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the Worid— 
insures complete service and 
undivided responsibility. 



















Distributed in California by: 
PETROLEUM EQUIPMENT COMPANY 
Los Angeles and San Francisco 


Lae S&S 
UST one of a number of reasdig why many 
J piping people prefer WeldELLS is thaf every 
fitting has its size and thickness marked on it in 
such a way that it will stay there. 
The expense we go to in providing legible and 
permanent marking pays dividends to users in 
handling and storing WeldELLS in the shop and 
on the job. It eliminates “wrong size” errors; 
saves time and trouble. 
Yes, it’s another example of extra steps we take 
that mean extra value to you in WeldELLS. Add 
it to the features listed opposite and you see why 
WeldELLS “have everything” ... why they give 
you the means of doing the job as well as it can 
be done, as fast as it can be done, and, therefore, 
as economically as it can be done. 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: P.O. Box 485, Chicago 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 
Los Angeles Office: Subway Terminal Bidg. 















4 


N 
tere 
mat 
fat 
the 
not 
acc 
the: 
sary 
evel 
que 
ed, 
tain 

I 
beh. 
eny 
diff. 
thal 
and 


SECC 


ve 





TABLE IV 
PARTIAL ENTHALPIES OF N-BUTANE IN THE GAS PHASE 


Weight Pressure 
i tee Ib./sq. in. 70° F. 
n-Butane Absolute 
1.0 0 3.9* 
100 
200 
0.00 0 3.9 
100 0.9 
200 — 2.2 
400 — 8.6 
600 — 14.6 
800 — 19.4 
1000 — 22.9 
1250 — 25.8 
1500 — 27.6 
1750 — 28.7 
2000 — 29.7 
2500 — 33.3 
3000 — 42.7 
0.10 0 3.9 
100 0.2 
200 —- 3.5 
400 — 11.5 
600 — 19.5 
800 — 27.1 
1000 — 34.4 
1250 — 42.2 
1500 — 48.8 
1750 — 54.5 
2000 — 59.8 
2500 — 67.8 
3000 — 77.0 
0.20 0 3.9 
100 —- 0.9 
200 — 5.8 
400 — 15.7 
600 — 25.7 
800 — 35.5 
1000 — 44.9 
1250 — 55.7 
1500 — 65.4 
1750 — 73.9 
2000 — 81.2 
2500 — 92.7 
3000 —101.0 
0.30 0 3.9 
100 2.0 
200 —- 8.0 
400 20.4 
600 as mk 
800 
1000 
1250 
1500 
1750 
2000 
2500 
3000 ewan 
0.40 0 3.9 
100 ee 
200 
400 
600 
800 
1000 
1250 
1500 
1750 
2000 
2500 
3000 


*—Partial enthalpy, Btu per Ib. 


100° F. 130° F. 160° F. 
Pure n-Butane 
15.7 27.9 40.4 
us 31.8 
Methane-n-Butane System 
15.7 27.9 40.4 
12.9 25.4 38.1 
10.0 22.7 35.7 
3.9 16.8 30.0 
— 2.4 10.3 23.5 
—- 8.7 3.3 16.0 
— 14.8 — 4.0 Rak 
— 21.9 — 13.5 —- 3.3 
— 28.5 — 23.0 — 14.6 
— 34.7 — 32.2 — 25.8 
— 40.5 — 40.7 — 35.9 
— 61.3 — 55.5 — 51.6 
— 61.7 — 66.7 — 62.5 
15.7 27.9 40.4 
12.3 24.7 37.6 
aa 21.4 34.6 
1.2 14.4 28.1 
— 6.5 6.8 20.9 
— 14.4 - 1.1 13.2 
— 22.2 — 9.2 5.2 
— 31.5 — 19.2 — 4.9 
— 40.3 — 29.0 — 15.0 
— 48.4 — 38.3 — 24.7 
— 55.9 — 47.0 — 33.7 
— 69.2 — 62.0 — 48.9 
— 80.1 — 73.2 — 59.6 
15.7 27.9 40.4 
11.4 24.0 37.1 
6.8 20.0 33.6 
— 2.6 12.5 26.1 
— 12.2 3.6 18.1 
— 21.9 — 5.6 9.6 
— 31.5 — 14.9 1.0 
— 42.8 — 26.3 - 97 
— 53.4 — 37.3 — 20.0 
— 63.0 — 47.5 — 29.6 
— 71.7 — 56.7 — 38.2 
— 85.9 — 72.0 — 52.4 
— 96.0 — 82.8 — 62.7 
15.7 27.9 40.4 
10.4 23.1 36.2 
4.9 love 31.8 
— 6.6 7.8 22.9 
— 18.3 — 2.7 13.9 
— 29.7 — 12.9 4.8 
— 40.5 — 22.6 — 4.0 
— 53.0 — 33.7 — 14.5 
— 64.1 — 43.9 — 24.1 
-— 73.7 — 52.9 — 32.8 
— 81.8 — 60.7 — 40.4 
— 92.8 — 72.5 — 52.6 
— 97.3 — 79.4 — 60.8 
10.7 27.9 40.4 
9.2 21.6 34.3 
2.9 15.3 28.2 
—- 9.2 2.9 15.9 
- —- 9.1 3.9 
— 20.2 — 7.5 
— 30.3 — 18.0 
— 41.2 — 29.6 
— 50.1 — 39.5 
— 57.1 — 47.8 
— 62.5 — 54.6 
— 68.9 — 63.9 
— 69.8 — 68.0 


190° F. 220° F. 250° F 
53.3 6 80.3 
46.1 €0 5 74.9 

1.6 67.2 

53.3 66.6 80.3 
51.3 64.7 78.5 
49.0 62.6 76.6 
43.7 57.4 71.7 
37.3 51.1 65.7 
29.8 43.6 58.4 
21.2 35.1 50.2 
9.4 23.2 39.2 

= er 10.8 27.8 
— 14.6 ee 16.7 

— 25.3 — 10:5 6.9 

— 41.5 — 27.2 — §.4 

— §2.4 = SFA — 18.2 
53.3 66.6 89.3 
50.8 64.4 78.2 
48.1 61.9 75.9 
42.1 56.3 70.6 
35.2 49.9 64.5 
97.8 42.8 57.7 
20.0 35.3 50.4 

9.9 25.6 41.0 
0.0 15.9 31.6 

= 2985 6.7 22.6 

= 18:3 = he 14.4 

— 32.9 — 15.8 0.9 

+4359 — 25.2 — 7.7 
53.3 66.6 80.3 
50.5 64.1 78.0 
47.5 61.4 75.6 
41.0 55.5 70.0 
33.8 48.9 64.0 
26.2 41.9 57.5 
18.2 34.5 50.6 

8.2 25.2 41.9 

me ey 16.1 33.3 

— 10.4 7.6 25.2 

— 18.5 — 0.2 17.8 

— 31:6 — 12:8 5.6 

— 40.8 — 21.8 = £8 
53.3 66.6 80.3 
49.5 63.2 un. 
45.6 59.6 73.8 
37.6 52.0 66.7 
29-3 44.1 59.3 
20.9 36.1 51.7 
12.7 28.1 44.0 

2.7 18.4 34.6 

= 1626 9.2 25.6 

— 15:1 0.8 17.2 

— 22.7 = €3 9:7 

— 34.9 — 19.0 — 2.6 

— 43.2 — 27.4 — 10:8 
53.3 66.6 80.3 
47.5 61.2 75.4 
41.5 55.7 70.5 
29.7 44.6 60.4 
18.0 33.5 50.3 

6.8 22.6 40.3 
= Sis 12.1 30.6 
— 15.9 - 0.2 18.9 
— 26.7 — 4 8.0 
— 35.9 — 21.2 Vez 
— 48:7 — 29.6 — 10.3 
— 55.0 — 42.3 — 23.8 
=61n8 — 50.3 — 32.6 





Many conditions of industrial in- 
terest are not even closely approxi- 
mated by the states recorded in 
Tables I to X. Rough estimation of 
the partial enthalpies for conditions 
not covered by the tables may be 
accomplished by linear isobaric-iso- 
thermal interpolation or, if neces- 
sary, limited extrapolation. How- 
ever, the further the conditions in 
question deviate from those record- 
ed, the larger is the probable uncer- 
tainty in the estimated results. 


In order to show the variation in 
behavior of a component in different 
environments, Figure 2 presents the 
difference between the partial en- 
thalpy.of methane in the gas phase 
and that in the liquid phase as a 
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function of pressure at 160°F in the 
methane-n-butane, methane-n-pen- 
tane, and methane-crystal oil sys- 
tems. In addition there has been 
shown the result of prediction by 
means of the nomograph of Scheibel 
and Jenny." 
Applications 

In order to illustrate the use of 
the partial enthalpy data in Tables 
I to XI, the enthalpies of several 
mixtures of hydrocarbons at speci- 
fied states are calculated and en- 
thalpy values are utilized in a prob- 
lem in the steady flow of a hetero- 
geneous fluid involving changes in 
state. 

The enthalpy of a phase may be 
estimated from the partial enthalpies 


of the components’’* by application 
of the following expression: 


k=n 
> Hxn, 
k=1 


= (1) 


Equation 1 gives exact results when 
the partial enthalpy values used are 
applicable. The data recorded in 
Tables I to XI are limited in regard 
to their application since they de- 
scribe accurately only the partial 
enthalpies of the components in the 
systems indicated. For present pur- 
poses it is usually sufficient to ap- 
proximate the partial enthalpy of a 
component in a multicomponent sys- 
tem for a particular pressure, tem- 
perature, and composition by using 
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PARTIAL 


*—Partial enthalpy, Btu per lb. 


Pure n-Pentane 
15.4 
Methane-n-Pentane System 


27.3 
17. 
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TABLE V 
ENTHALPIES OF N-PENTANE IN THE GAS PHASE 
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TABLE VI 
PARTIAL ENTHALPIES OF METHANE IN LIQUID PHASE 


Weight 
Fraction 
Methane 


70° F. 


0.0 (31.3)* 
— 98 
— 99 


ae 


_— 


100° F. 130° F. 160° F. 


Methane-n-Butane System 
(51.5) 
52 


- 12 
(1565) 
60 


*_Figures.in parentheses indicate bubble-point pressures in pounds per square inch, absolute. 


190° F. 250° F. 


(174.4) 330.4) 
78 191 





avalue taken from the appropriate 
table ‘for the state in question. The 
system chosen should involve: an- 
other component which has as near- 
ly.as possible the same molecular 
weight as,the average value for all 
the other.components of the multi- 
component: system. For example, if 
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the average molecular weight of all 
the components of multicomponent 
systems other than methane is rela- 
tively-high, the partial enthalpy val- 
ues for methane in the methane- 
crystal oil system are more suitable 
than those -for methane in binary 
systems with components of lower 


molecular weight. When a compv- 
nent is present in large concentra 
tions it is often satisfactory to use 
the enthalpy of the pure component 
if the state is such that the pure 
component would be stable in the 
phase in question. If- desired the 
partial enthalpies of components oi 
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Weight 
Fraction 
Methane 


0.0 


Pressure 
Ib./sq. in. 
Absolute 


TABLE VI 
PARTIAL ENTHALPIES OF METHANE IN LIQUID PHASE (Continued) 


100° F. 130° F. 


160° F. 


Methane-n-Pentane System 


5.7)* (26.5) 
24 


Vi 
Dik RON WIS 
a et i ae a Da! Pe Fag PET 


HO 
Oh COm HR RONDORS 


Wi Fe eS | 
Seaey eG 


(2250) 
29.0 
18.5 

4.4 


NOAWN RON HOO 


ro 
HOR ROS WH OUOOONN DE WO 


190° F 


° 
o 


OR Roto Creo Newt dbo 


> 
= to 
+. © 


(1962) 
105.0 
102.7 
79.4 
64.8 
(2168) 
191.0 
172.6 
153.5 


POO POR OANO CUEAE NODE NINIOO CNT OID WW WOOO 


*—Figures in parentheses indicate_bubble-point pressures in pounds per square inch, absolute. 


Methane-Crystal Oil System 
Bubble Point Condition Only 

(0)* (0) (O) ‘ (O) 

— 25.5 — 13.6 —- 1.0 12.2 26.0 


GOD wo orc 


ooo 


(570) (592) (614) (636) 658) 
9.1 5.0 


* — 37.0 
om 
— 48 
ase 
— 60.5 


(2040) 
— 72.0 


(2420) 
83.5 


(2767) 


— 95.0 


— 23.2 
(1154) 
— 33.3 
Brey 


iis 
— 55.0 


(2545) 
5.7 


(2921) 
5.9 


(1200) 


—' 18.2 > 


oe 
— 28 

(2298) 
— 38.5 
-_, 
— 49 

07%) 


— 59 


(1242) 
3.3 


— 
—- 12 
pec 
— 22.4 
(2798) 
— 33.6 
(3229) 
5.3 


19.4 
(1288) 
12.1 


(1886) 
3.5 


(2435) 


= G28 


(2924) 


— 19.0 


(3375) 


— 33.0 


*—Figures in parentheses indicate bubble-point pressures in pounds per square inch, absolute. 





TABLE VII 
PARTIAL ENTHALPIES OF ETHANE IN 


Weight 
Fraction - in. 70° F. 
Ethane 


1.0 ; (566. 0)* 


0.0 

0.025 
0.050 
0.075 
0. 100. 


0.125 


130° F. 


Pure Ethane 


Ethane-Crystal Oil System 
Bubble Point*Conditions Only 

(0) (0) 
—153.3 —124.4 
(148) (205) 
—152.8 —121.2 
(240) (360) 
—150.9 —117.2 
(328) 07) 

—147.6 = Be 
(410) rae 

—150.6 —-112.3 
(482) - 

—151.4 -111. 


Figures in parentheses indicate bubble-point pressures in pounds per square inch, absolute. 


LIQUID PHASE 








multicomponent systems may be es- 
timated from linear interpolations 
of the tabular data on the basis of 
the average molecular weight of the 
other components making up the 
system. However; for most purposes 
a relatively simple inspection of the 
tabular data will reveal. the most 
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applicable data to use. 

In Table XII are recorded the en- 
thalpies for several hydrocarbon 
mixtures both in the gas and the 
liquid phase. It is necessary to de- 
termine whether the system is in 
the liquid phase, the gas phase, or 
the heterogeneous region before the 


enthalpy can be evaluated. This in- 
formation can ‘usually be obtained 
from available correlations?® of the 
phase behavior of hydrocarbon sys- 
tems of application of established 
techniques.”° 


Ifthe system.is: homogeneous the 
enthalpy may “be predicted from 
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Then it’s time to gun the pits 
with a MUDDLER Mud Gun! 


Do you think it’s fantastic to compare mud in the hole with a 
barber pole? Nevertheless, it's an easy way to imagine the 
column action of mud when you notice streaks of dark and 
light mud coming out of the hole. Streaked mud indicates 
possible trouble. Light streaks may be a gas cut mud. Heavy 
streaks may be a contamination from heaving shale. “Barber 
Pole” mud nearly always means an unbalanced mud colamn. 
If the mud does not uniformly balance formation pressures, 
serious blowouts, cave-ins, lost circulation, stuck drill pipe and 
other misfortunes often result. Weight, gel and other additives 
are wasted unless they are uniformly mixed and suspended in 
the drilling fluid. The Patterson-Ballagh MUDDLER Mud Gun 
is your best guarantee of a uniform mud mixture. 

No “Barber Pole” mud with the MUDDLER—the new type 
heavy duty Mud Gun. Its dual surge chambers thoroughly niix 
and agitate the mud while “gunning” the pits to prevent 
additives from settling out. MUDDLER saves time—costs— 
handling—and aids in gas releasing, cooling, and prevention 
of drilling misfortunes. Ask your Patterson-Ballagh man to 
give you more information on Mud Guns or write for the 
new illustrated catalog today. 





Features of the MUDDLER 
Heavy Duty Speed Mixer Mud Gun 


. Steel, no-leak handle 

. Alemute Fitted 

. Polished Chrome Faced Goosenecks for Long 
Life of Packing and Glands 

. Upper and Lower Surge Chambers for Com- 
plete Mixing 

. Divided Balanced Flow 

. Vertical Plane Locking Arm—Horizontal to 
Full 90° Downward Jetting 

. Hammer Union for Quick Connection 

. Horizontal Swivel Joint and Spin-Proof 
Lock 

. High Pressure Inlet-—Standard Pipe 

. PBX Special Rubber-lined Nozzle 

. Platform for Quick, Secure 


Mounting (accessory— 
Code PLAYA) 


12. Cast Iron Counterweight 
(accessory) —~ 
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fiquation 1, utilizing the partial en- 
thalpies recorded in Tables I to XI 


In order to illustrate the utility of 
the tabulated enthalpy data in 








puted is -32.2 B.t.u. per pound. 


Liquid and gas phases are with- 

















‘ as outlined above. If the aap : steady-flow oe dixon at Gilesent cutie tenik the 
ina heterogeneous state the enthal- example may be considered. A mix- separator and heater at a tempera- 
py of the ag — be a = of methane, ~— n-pentane, ture of 220°F and a pressure of 
mined from the enthalpies of the anc crystal oil of the composition 4999 pounds per square inch. It is 
phases and the quality ng by ase of. shown in a partot Table Xiifenters «1.64 to determine the heat re- 
the following expression: a heater and separator at a tempera- quirement for a total flow rate of 

k k 1000 pounds per hour. By applica- 
emt F | ——} | _—_—o e e . , “ae e 
- : tion of the available?® equilibrium 
H” = H,yng + Hing =n, SF Ham, + (1 - ny) & Ham (2) : . f . 
gg ae constant data in accordance with 
k=! k= ? : on 
established techniques”? the compo- 
3 ° ° . a sst7 ativ . f 
\ll the systems included:in Table ture of 100°F and a pressure of ‘ition and relative amounts of the 
i XII were homogeneous at the states 1000 pounds per square inch. The gas and liquid phases withdrawn 

*, . - . . . . . 

2 in question and therefore Equation system is liquid under these circum- from the separator can he determ- 

7 2 was not needed in those cases. stances and the enthalpy as com- ined. The results of such calcula- 

7 

4 ——. ————_—_—. 

TABLE VIII 
PARTIAL ENTHALPIES OF PROPANE IN LIQUID PHASE 
Weight Pressure 
Fraction Ib./sq, in. 70° F. 100° F. 130° F. 160° F. 190° F. 220° F. 250° F. 
Propane Absolute 
Pure Propane 
1.0 200 —158.0 rr ee ey RE oh ie 
400 —158.0 —138.8 —118.1 SO ee 
600 —157.9 —138.9 —118.7 — 97.0 =a OO eh See 
300 —157.8 —138.9 -119.1 — 98.1 aS rere 
1000 —157.6 —138.8 -119.3 — 98.9 ~—He- bases 
1250 —157.4 —138.7 -119.3 — 99:5 et Se 
1500 ~157.1 -138.5 ~119.3 — 99.9 SU. - “vice 3" «Gas 
1750 —156.7 —138.3 —121.3 —100.0 — 80.9 — "61.8 
2000 -156.4 ~138.0 —119.1 ~100.1 =S13 a a? 
2500 155.5 —137.2 -118.6 — 99.8 — $1.9 — 63.8 — "45.2 
3000 —154.6 —136.4 -117.8 — 99.2 — 81.2 — 64.0 — 46:1 
Propane-Crystal Oil System 
Bubble Point Conditions Only 
SSS Se hte ers (O)* (0) (O) (O) (O) 
cae —140.7 —123.0 - =105.1 — 87.0 — 69.1 
2 el ee ee (115) (131) (220) (293) (388) sen 
soa —142.0 —124.1 ~105.6 ~ 87.2 — 68.9 eal 
Ss eee ee (165) (238) (330) (446) (545) 
ives —142.0 —123.8 ~104.7 — 86.1 — 67.6 
“ee, ae eres (180) (264) (370) Sa 
ae ~140.9 —122.0 —102.7 — 83.6 ae 
Ss aa eee (186) (270) (380) rs 
ft a Sere —138.1 -119.0 | — 99.5 — 80.0 asaae 
*—Figures in parentheses indicate bubble-point pressures in pounds per square inch, absolute. 
TABLE IX 
PARTIAL ENTHALPIES OF BUTANE IN LIQUID PHASE 
Pure n-Butane 
Weight Pressure 
Fraction Ib./sq. in. 70° F. 100° F. 130° F. 160° F. 190° F 220° F 250° F. 
n-Butane Absolute 
(31.3)* (51.5) (80.8) (121.0) (174.4) (243.5) (330.4) 
1.0 Bu. P. -158.8 —141.2 122.5 —102.7 — 81.6 — 59.4 — 36.3 
100 —158.6 —141.0 a OR oe eee ee. oo eee 
200 ~158.4 —140.8 —122.1 ~102.5 SoMa. Pe 
400 —158.1 ~140.4 ~121.6 —102.1 = 81:3 — "59.5 — "36.5 
600 —157.7 —140.0 —121.1 —101.8 — 81.1 — 59.5 — 37.0 
800 ~157.3 —139.5 —120.7 —101.5 — 81.0 — 59.6 — 37.5 
1000 —156.9 ~139.1 —120.2 —101.0 — 80.7 — 59.7 — 38.0 
1250 —156.4 —138.3 -119.8 —100.7 — 80.7 — 60.0 — 38.8 
1500 -135.7 —137.9 -119.3 —100.4 — 80.6 — 60.2 — 39.4 
1750 —155.1 —137.4 —118.8 —100.0 — 80.4 — 60.3 = 30:8 
2000 ~154.4 —136.7 -118.3 — 99.2 — 80.2 — 60.3 — 40.1 
2500 —153.1 —135.5 -117.2 — 98.7 — 79.5 — 60.1 — 40.5 
3000 -151.7 —134.2 —116.0 — 97.7 — 78.8 — 59.8 — 40.6 
Methane-n-Butane System 
(819) (900) (980) (1048) (1111) (1167) (1173) 
0.9 Bu. P. -111 —126 —126 3 2 —109 2 
1000 ~110.3 —125.6 eS ).) ee ee ee | Ne 
1250 —109.4 —124:8 —124.9 —121.9 —i20.9 —i082i — "80.7 
1500 —108.5 —124.0 —124.0 —120:8 —119.5 —105.7 — 76.8 
1750 —107.7 —123.2 —123 3 -120.1 —118.4 —103:8 — 73.5 
2000 —106.8 122.5 —122.7 -119.4 —117.6 ~102:3 — 70.7 
2500 —105.1 —121.1 —121.5 -118.3 ~116.4 — 99.9 — 66.4 
3000 —103.4 —119:7 —120.3 —117.0 —115.4 — 97.9 — 63.4 
(1393) (1485) (1565) (1611) MA ‘yf agees, =) Aa 
0.8 Bu, P. —132 —115 —103 —112 = i one? oe ee tue 
1500 —130.8 Se 2 Semen | hs rem eS he, cece yp.) aerate 
1750 —128.3 —112:3 -i01-1 ~i10.6 ee ro 
2000 —126.2 —110.2 — 99.1 —108.5 a ane 
2500 —122.9 —106.9 — 95.8 —105.4 ie 
3000 120.5 —104.6 — 93.5 ~103.0 SE AS Seana 
(1745) 0 a ee ee Oe gee a ee ke TO) Sey ng 
0.7 Bu. P. -141 Pree 8 ek ee we an £ Satgeats 
1750 SR RI eo Se 0 ge 9 
2000 —137.5 BEE Oe wae kei i Ok eel 
2500 —132.4 re eters. § 1 Ml wenn - « wegtetan - 1 eta ST Seere 
3000 —128.8 Saar ee nore) ni, mecca d) tP @ ae eke 
Figures in parentheses indicate bubble-point pressures in pounds per square inch, absolute. 
WORWBECOND ISSUE, NOVEMBER, 1946 Page 43 








TABLE X 
PARTIAL ENTHALPIES OF N-PENTANE IN LIQUID PHASE 

















Weight Pressure 
Fraction Ib./sq. in. 70° F. 100° F. 130° F. 160° F. 190° F. 220° F 250° F, 
n-Pentane Absolute 
Pure n-Pentane 
(15.7)* (25.6) (42.3) (64.9) (94.9) (153.2) 
1.0 ne cree —140.8 —124.2 —107.1 — 89.6 — 71.3 — 52.2 
100 PRA —140.6 —124.1 —107.0 — 89.5 — 71.3 Be 
200 —140.4 —123.9 —106.8 — 89.4 — 71.3 — 42.1 
400 —140.0 —123.4 —106.5 — 98.3 — 71.2 — 52,2 
600 —139.5 —122.9 —106.1 — 89.0 — 71.0 — 52.3 
800 —139.0 —122.4 —105.8 — 88.7 — 70.8 — 52.2 
1000 —138.6 —122.0 —105.4 — 88.3 — 70.6 — 52.2 
1250 —138.0 —121.5 —104.8 — 87.9 — 70.2 — 51.9 
1500 —137.3 —121.0 —104.3 — 87.5 — 69.8 = Bin 
1750 —136.7 —120.4 —103.7 — 87.0 — 69.4 — 51.3 
0 —136.0 —119.8 —103.2 — 86.3 — 69.0 — 50.9 
2500 —134.7 —118.6 —102.0 — 85.2 — 68.0 — 50.2 
3000 —133.4 —117.2 —100.7 — 84.0 — 66.9 — 49.3 
Methane-n-Pentane System 
(1093) (1165) (1230) (1282) (1316) (1331) 
0.9 Bu. P. —102.5 —100.7 — 98.1 — 89.7 — 72. — 50.0 
1250 —102.1 —100.4 WEMIU = = le eae 96 re 
1500 —101.4 — 99.6 — 97.0 — 88.5 — 71.3 — 48.2 
1750 —100.7 — 98.8 — 96.1 — 87.4 — 69.9 — 46.3 
2000 —100.0 — 98.0 — 95.2 — 86.4 — 68.8 — 45.0 
2500 — 98.6 — 96.5 — 93.5 — 84.6 — 66.9 — 43.2 
3000 — 97.2 — 94.9 — 91.8 — 82.9 — 65.4 — 41.8 
(1840) (1910) (1951) (1962) (1934) 
0.8 Bu. P. —110.3 —113.1 —112.9 —104.6 + re 
2000 —108.8 —112.3 —112.5 —104.3 <r 
2500 —105.1 —108.8 —109.1 —100.9 —T.e- i wsene 
3000 —102.2 —106.2 —106.6 — 98.4 eee CS ewig 
(2211) (2250) (2240) Ce? in, Waa eS oe 
0.7 = i ey —119.0 —122.0 —122.1 eee es OY Be) Pe > ace 
2500 — —117.0 —120.1 —120.0 meee! Seckete s 0). Satta 
3000 rae —114.1 —116.9 —116.5 ae. <. ~-.  Seace > ~  ‘mawee 
*—Figures in parentheses indicate bubble-point pressures in pounds per square inch, absolute. 
TABLE XI 
ENTHALPIES OF SUBSTANCES OF HIGHER MOLECULAR WEIGHT 
Weight Pressure 
Fraction Ib./sq. in. 70° F. 100° F. 130° F. 160° F. 190° F. 220° F. 250° F 
Absolute 
Crystal Oil* 
1.0 0 4.4 17.9 32.1 46.8 62.2 1 ire: 
100 4.6 18.2 32.4 47.1 62.4 SS nn ee” 
200 4.9 18.4 32.6 47.4 62.7 ea err 
400 5.4 19.0 33.2 47.9 63.2 RO ny 
600 5.9 19.5 33.7 48.4 63.8 ae 
800 6.4 20.0 34.2 49.0 64.3 ES eae 
1000 7.0 20.6 34.7 49.5 64.9 ee | Cede 
1250 7.6 21.2 35.4 50.2 65.5 81.5 
1500 8.3 21.9 36.0 50.8 66.2 82.2 
1750 8.9 22.5 36.7 51.5 66.9 82.9 
2000 9.6 23.2 37.4 52.2 67.6 83.6 
2500 10.9 24.5 38.7 53.5 69.0 Coke he Semoe 
3000 12.2 25.8 40.0 54.8 70.3 Serer oo 0! Seater 
Kettleman Hills Crude Oil* 
1.6 ee arate 20.8 36.8 53.6 71.3 RS oe ee ee 
21.0 37.1 53.9 71.6 Or em 
400 21.6 37.6 54.4 72.1 | Sr res 
600 22.1 38.2 55.0 72.6 91.0 
eee 22.6 38.7 55.5 73.1 91.6 
ere ee 23.2 39.2 56.0 73.6 92.1 
. |e So 23.8 39.9 56.7 74.3 5 ga 
ee ae ae ee 24.5 40.5 57.3 74.9 See es 
es . bi \exbex 25.2 41.2 58.0 75.6 94.0 
ar Ss 25.8 41.8 58.6 76.2 a i 
a s 27.1 43.2 59.9 77.5 Se 
_. Paes 28.4 44.5 61.2 78.8 i er re 
*—Based upon a datum value of zero for the enthalpy of the saturated liquid at 60° F. 
Dominguez Crude Oil* 
(10.2)t (17) (26) (35) (45) ee 
1.0 Bu. P. 4.8 17.9 32.2 47.0 62.5 Ss 5 
100 4.6 18.2 32.4 47.4 62.7 ee Xe 
200 4.8 18.5 32.6 47.7 62.5 oe. «sees 
400 5.4 19.0 33.2 47.9 63.4 : & 
600 5.9 19.5 33.6 48.4 63.9 - 2 Sere 
800 6.5 20.0 34.2 48.9 64.4 TS eer 
1000 7.0 20.5 34.7 49.4 64.8 _ | fe 
1250 Ph 21.2 35.4 50.1 65.5 81.4 
1500 8.4 21.9 36.0 50.7 66.1 82.0 
1750 9.1 22.6 36.6 51.4 66.7 82.6 
2000 9.8 23.2 37.3 52.0 67.3 83.2 
2500 11.2 24.6 38.6 53.3 68.6 84.4. 
3000 12.6 25.0 40.0 54.6 69.8 <a ere. 
*—Based upon a datum value of zero for the enthalpy of the saturated liquid at 60° F. 
+—Figures in parentheses indicate bubble-point pressures in pounds per square inch, absolute. 
tions are recorded in Table XIII. respectively. The weight of gas - 
The equilibrium constants and mole- leaving the separator is 32 pounds r=n pr 


cular weights used in these calcula- 
tions are also indicated. 

From the state of the exit gas and 
liquid phases the corresponding en- 
thalpies have been computed and 
are 45.7 and 34.6 B.t.u. per pound, 
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per hour while that of the liquid is 
968 pounds per hour. 

Under the conditions normally 
encountered the over-all energy bal- 
ance for steady flow may be written 
in the following form: 


2, m, (hy + 


oa | 


oO °o 


— + Hy) = W-Q (3) 
2g 


In the case of the particular prob- 
lem under consideration there is nQ 
work associated -with the flow pro- 
cess between entering and exit sec- 


CALIFORNIA OIL WORLD 








“3 
The in 
havior 
tributi 





tions 
smal 
ente: 
cont: 
the 

these 
be si 


WCNHOWRONWNWHE: NID 


a 


wermown- 


) (3) 


yrob- 
s nq 
pro- 
sec- 


fORLD 





TABLE XII 


ENTHALPIES OF MIXTURES OF HYDROCARBONS 








Pressure sas a 
Ib./sq. in. Temperature Component nk Hx nkHkK H 
Absolute Btu./lb. Btu./Ib. 
Gas Phase 
3000 70° F. Methane 0.40 — 74.3 —29.7 
Ethane 0.60 —132.3 —79.4 
—109.1 
1500 160° F. Methane 0.60 25.2 15.1 
Ethane 0.30 — 14.5 — 4.4 
Propane 0.10 — 28.8 — 2.9 
2a 
500 200° F. Methane 0.45 78.5 35.3 
Ethane 0.05 48.3 2.4 
Propane 0.15 39.9 6.0 
n-Butane 0.25 40.3 10.1 
-nPentane 0.10 28.3 2.8 
56.6 
Liquid Phase 
3000 100° F. Methane 0.20 — 44 — 8.8 
n-Butane 0.80 —104.6 —83.7 
— 92.5 
500 160° F. Ethane 0.07 —114.5 — 8.0 
Propane 0.30 —105 —31.5 
Crystal Oil 0.63 48.7 30.7 
—- 8.8 
1500 220° F. Methane 0.02 12.1 0.2 
Ethane 0.05 — & — 4.2 
Propane 0.13 — 69 —- 9.0 
n-Butane 0.15 — 60.2 — 9.0 
n-Pentane 0.25 — 69.8 —17.4 
Dominguez Crude Oil 0.40 82.0 32.8 
— 6.6 
TABLE XIill 
ENTHALPY CALCULATIONS FOR A STEADY-FLOW PROCESS 
Pressure 1000 Ib./in.? Abs. 
Component Molecular Equibrium Constant” 
Weight 100° F. 220° F. 
Methane 16.042 4.320 4.734 
Propane 44.095 0.382 0.843 
n-Pentane 72.147 0.0775 0.200 
Crystal Oil 0.0000 0.000 
Input Liquid 
Pressure 1000 IbJin.?, Temperature 100° F. 
Ccmponent nk K nxHxk 
Btu./Ib. 
Me:hane* 0.030 — 28 —- 0.8 
Propane 0.150 —141 — 21.2 
n-Pentane 0.170 —138.6 — 23.6 
Crystal Oil 0.650 20.6 13.4 
Enthalpy = — 32.2 Btu./lb. 
Output Gas 
Pressure 1000 Ib./in.?, Temperature 220° F. 
Weight Fraction of the Input Liquid =0.03 
Component nk Hk nkHk 
Btu./Ib. 
Methane* 0.371 83 30.8 
Propane 0.487 25 12.2 
n-Pentane 0.142 19 3.7 
Enthalpy = 45.7 Btu./lb 
Output Liquid 
Pressure 1000 Ih./in.2, Temperature 220° F. 
Weight Fraction of the Input Liquid =0.968 
Component nk Hx nxHx 
Btu./Ib. 
Methane 0.019 40 0.8 
Propane 0.139 — 60 - 8.3 
n-Pentane 0.171 — 70.6 —- 12.1 
Crystal Oil 0.671 80.8 54.2 
Enthalpy = 34.6 Btu./lo 
Combined Enthalpy of Outgoing Fluids = 0.032 X 45.7 + 0.968 X 34.6 = 35.0 Btu./Ib. 
Enthalpy Change = 35.0 — (—32.2) = 67.2 Btu./lb. 


Heat Requirements 67.2 X 1000 = 67, 200 Btu./Ib. 
*—The choice of compositions for this example is not specially suited to the information available but represents a random choice thought to be of general applicability. 


The interpolations of the partial enthalpies of methane are subject to significant uncertainties and the particular methods em 
havior of the methane-crystal oil, methane-butane, and methane-pentane systems undoubtedly leaves much to be desired in t! 


ergot which involved interpolation of the be- 
e way of accuracy. However, the entire con- 


tribution of methane is usually small and therefore this uncertainty exerts small effect upon the accuracy of the over-all calculations. 





tions, the changes in elevation are 
small, and the velocities of the fluids 
entering ahd leaving the separator 
contribute only in a minor way to 
the energy relationships. Under 
these circumstances Equation 3 may 
be simplified to read 


rem | . 
> m;H, = -O 

ri 
The application of Equation 4 to 
the information recorded in the parts 
of Table XIII which have been dis- 


(4) 
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cussed yields a value of 67.2 B.t.u. 

per pound of entering fluid as the 

heat requirement for the heater 

operating under the conditions stip- 

ulated in the example. This corres- 

ponds to a total of 67,200 B.t.u. per 

hour for operation at a flow rate of 

1000 pounds per hour. 

Nomenclature 

g = acceleration resulting from 
gravity, 32.17 ft/sec.? 

h = elevation above arbitrary 
datum plane, ft. 


H = enthalpy (specific enthalpy) of 
a homogeneous phase, Btu/Ib. 


H”= enthalpy of two-phase mixt., 
Btu/Ib. 

H = partial enthalpy of a compon- 
ent in a mixture, Btu/Ib. 


m, = weight rate of flow across a 
section r, lb/sec. (Positive 
when entering the system, 
negative when leaving). 

n= total no. of comp. in system, 
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or of streams entering or leav- 
ing a flow system. 

n, = weight fraction which is gas- 
eous. 

n, = Weight fraction of component 
k in a mixture. 

n = weight fraction which is liquid. 


Q=rate of energy transfer from 

“surroundings by thermal 
means, between sections, Btu/ 
sec. 

¥ = summation. 

u= mean linear velocity normal to 
a section; ft/sec. 


w=rate of energy transfer to sur- 
roundings by mechanical 
means, between sections, Btu/ 
sec. 
Subscripts. 
grefers to a gas phase. 
krefers to any component in a 
mixture. 
lrefers to a liquid phase. 
rrefers to a section across a flow- 
ing stream. 
‘The values presented in Table I to V 
are reproduced from a paper by Sage, 
Olds, and Lacey entitled, “The Enthal- 
py of Gaseous Hydrocarbon Mixtures”, 


API Drilling and Production Practice, 
1942, 


**These values are reproduced from a pa- 
per by Sage and Olds, entitled “Applica- 
tions of Thermodynamics to Multicom- 
ponent Systems” Industrial and Engin- 
eering Chemistry 34, 526 (1942). 
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C.N.G.A. December Meeting 
Topic To Be 
Centrifugal Compressors 


Do centrifugal compressors have 
applications in oil-industry process- 
es? California Natural Gasoline As- 
sociation members and their friends 
will be given the answer to this 
question at the December 5 meeting 
of the Association at Rio Hondo 
Golf Club. The speaker will be Mr. 
T. R. Foster, Manager of Centrifu-° 
gal Compressor Sales for Clark Bros. 
Co. 

Mr. Foster is eminently qualified 
to discuss the subject. 











PROVEN QUALITY SINCE 1931 


A. P. JOHNSTON 


1845 E. 57th St. - Los Angeles 11, Calif. 
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California Oil World's Monthly Summary 


DEVELOPMENT—PRODUCTION—SUPPLY & DEMAND 


PACIFIC COAST TERRITORY 


TABLE I—CALIFORNIA DEVELOPMENT—PRODUCTION 
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SEPTEMBER, 1946 DEVELOPMENT 
Oil Wells 








Active Oil Initial Completed 
Drilling Wells Production First 9 
Wells Completed B/D Months 
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PRODUCTION 
Daily Daily 
Average Average 
September September 
1946 1945 
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SEPTEMBER, 1946 DEVELOPMENT PRODUCTION 
Oil Wells Daily Daily 
Active Oil Initial Completed Average Average 
Drilling Wells Production First 9 September September 
Wells Completed B/D Months 1946 1945 
MONTHLY SUMMARY—Continued — 
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9 7 TABLE II—SUPPLY AND DEMAND FOR PETROLEUM PRODUCTS 
228 PACIFIC COAST TERRITORY 
i DATA FOR SEPTEMBER OF EACH YEAR 
Sept. Sept. Sept. Sept. Sept. Sept. 
1 58I 1941 1942 1943 1944 1945 1946 
10 AW MATERIAL—B/D 
; 1. Crude Oil Produced—California........ 646,771 726,401 780.790 887 , 723 866 ,369 866 .684 
1.078 2. Crude Oil from outside 5 Western States. 2,629 3,832 5,277 4,710 5,231 3.249 
"935 3. Natural Gasoline Produced............ 39,000 37 ,000 40,000 43 ,000 44,000 43 ,000 
“3% UPPLY OF FINISHED PRODUCTS 
__“ ALL SOURCES—B/D 
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"991 18. Stocks on hand 
4,570 End of each month (Total Bbls.)....... 142,644,000 131,550,000 114,684,000 92.851 ,000 76 , 553,000 87,576,000 
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Alignment Chart for Solving Problems Involving 
the Relative Position of Geologic Markers 
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By L. R. MERRYMAN eT 
E—5000 
The accompanying alignment E 
chart has been designed to deter- ees 
mine the relative position of two E 
geologic markers, the angle of dip, po seee 
or the distance between contours. 3 
While the chart can be used to ‘ 
solve other variations of problems aa 
involving the relative position of 4 
markers the three basic problems r 
are described below: r 
EXAMPLE NO. 1. The dip angle [ 
and the distance between wells are ‘Pyeed 
known. It is desired to know the Ren 
vertical difference between a known ~~ on 
point on the up dip well and the ~s™ 
down dip well. It must, of course, = a 
be assumed the slope remains con- SE 500 ~ 
stant between wells. The problem is St: Bi i 
illustrated on Fig. No. 1 and its - ™ 
solution is shown on Fig. No. 2, The or 
procedure is as follows: eae 
Place a straight edge at 10° (dip r 
angle) on the right hand scale b 
and 660 feet (distance between ‘Sand 
wells) on the left hand scale. The F 
answer, 116 feet, is read on the - 
center scale. r 
EKXAMPLE NO. 2. The vertical f 
difference and the distance between r— 100 
wells are known. It is desired to aa 
know the dip angle. Fig. No. 1 can eo 
be again used for the problem. The an 
solution shown on Fig. No. 2 is as Ere 
follows: — SO 
~3000 
660 FEET 
-31004 ie in 
: 
a liane 
-3300+ + -3300 
FIG.1 
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Place a straight edge at the dis- 
tance between wells on the left 
hand scale and at the vertical dif- 
ference on the center scale. The 
answer 10°, is read on the right 
hand scale. 


EXAMPLE NO. 3. A contour map 
with a 100 foot contour interval 15 
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being made. It is known that the dip 
angle at a point is 15°. It is desired 
to know what the distance should 
be to the next interval line. The sol- 
yn is shown on Fig. No. 3 as fol- 


, straight edge’ is placed at the 
ontour interval, 100 foot, on the 
center scale and at the degree of 
dip on the right hand scale. The 
answer, 373 feet, is read on the 
left hand scale. This distance is 
then measured on the map with a 


, scale. 
The problems described above 
must be solved repeatedly in the 


§ construction of subsurface exhibits 


and the engineer or geologist can 
save many hours of routine compu- 
tation by its use. 


Houdry Engineer to 
Prepare German Reports 


Dr. Warren F. Faragher of the 
Houdry ‘Process Corporation has 
heen selected by the Office of Tech- 
aical Services, Technical Industrial 
Intelligence Division, as the U. S. 
Government’s representative, to go 
to Germany to supervise the prepar- 
ation by Germans of final reports on 
the German petroleum processes. 
Arthur V. Danner, executive vice- 
president of the Corporation, made 
this announcement as Dr. Faragher 
departed for Europe recently. 

The purpose of Dr. Faragher’s 
mission will be to complete the 
collection of the German informa- 
tion on the programs surveyed by 
the U. S. Technical Oil Mission 
Which was sent to Germany by the 
Petroleum Administration for War 
in 1945 and to have German reports 
prepared thereon. This group, of 
which Dr. Faragher was a member, 
followed advance troop elements to 
investigate German manufacturing 
methods of hydrogenation, catalytic 
cracking, hydroforming, alkylation, 
polymerization, Fischer-Tropsch, 
and other processes. At that time, 
the chaos resulting from the war 
and the displacement of German 
technical personnel left unanswered 
many of the questions concerning 
German methods. In the past year, 
however, many of the missing tech- 
nicians and numerous documents 
have been located and from them 
lr. Faragher expects to obtain the 


SECOND ISSUE, NOVEMBER, 1946 





4000 


2000 


1006 


CE - FEET 


ne a ee 
8 3 333 


I 
| 


HORIZONTAL DISTAN 
TT 
if: 
° 
r) 


ny 


ERTICAL DIFFERENCE -FEET 


ig A BS ig) 
g 


3 


si is ae iS 


b— 100 

= 

F 90 
60 

r— 70 


r— 60 





Se 








data necessary for the completion of 
the reports. 

Dr. Faragher has been associ- 
ated with Houdry Process Corpora- 
tion since its formation in 1931, A 
former Assistant Director of Mel- 
lon Institute of Industrial Research, 
Dr. Faragher also has served as ins- 
tructor at the University of Pitts- 
burgh, where he instituted and con- 
ducted the first petroleum engineer- 
ing course in the school’s history. 
Prior to joining Houdry. Dr. Farag- 
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her acquired a broad experience in 
the petroleum field. 





Average depth of oil wells drilled 
in the United States in 1945 was the 
deepest in history—3,469 ft.—or 7.3 
per cent deeper than in 1944. 





More than 100 million dollars is 
being spent to expand the nation’s 
facilities for the manufacture of 
plastic materials, many of which are 
derived from petroleum. 
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UPPING PRICE FEVER is 
registered on every crude produc- 
ing agenda. AND THE BOYS on 
the retail line are waiting for a 
compensating gas price rise at 
pumps. Like the majority of Amer- 
icans, Kern is no exception as 
regards the lack of fear to be on 
their own in free markets since 
OPA’s demise. A period of higher 
prices will be sure to follow, but 
after first upward trends are over 
even oilmen predict generally 
reasonable levels. 


TO THE COUNTY OF KERN 
has come more news in oil but every 
month brings news unusual as usual 
in the Golden Empire. Di Giorgio’s 
Western Gulf has given hope to 
continued “schist” production that 
claims to establish one more new 
area. Bolsa Chica’s offset plans 
have confirmed the economics for 
more buying orders at some stock 
exchanges. 


WORLD’S RECORD DRILL- 
ING depths once more have easily 
been broken but oil displays on cor- 





ing racks forecast no broken depth 
producing finals. 

FROM INCEPTION TO PRO- 
DUCTION the M.E.R.’s still oper- 
ate and most producers are still 
gentlemen, but slight differences in 
some interpretation slants will soon 
smooth out the contests when 
further “gives and takes” are ration- 
alized by subsequent parleys now 
in embryo. 

THE D/B average totals are up 
in Kern as old demands still call 
for fluid. Demand for fuels will 
also help the winter months’ re- 
turns. Armed forces too, still reach 
for more Kern crudes as termina- 
tion of the calendar year chalks up 
increased returns. 

SO ALL IN ALL, the oil econ- 
omy of Kern still seems to have 
just everything. And of course, 
this must include those “taxes” too. 
In some discussion quarters, this 
item is a timely “cuss”, but action 
by so many groups resolve in plac- 
ing all protests to individuals, as 
best complaintants to take action 
for next budget year. 





TAFT’S OILDORADOANS: (Seated) C. T. Murray, E. J. Lindstrom, R. F. Casey, H. Knost, 

J. K. Pruitt and Norman Crouse. (Standing) J. B. Spellacy, Don Urner, L. E. Causey, 

T. R. Scott, Mayor John Perryman, Herb Benno, Walter Keene, Supervisor A. W. Noon, 

Beecher Rintoul, C. A. Williams, M. E. Faulkner, Pres. C. of C.; Dick White and Vern 
McLeod (Manager C. of C.). They make oil and oil makes them. 


Page 52 





AT STOCKDALE IN ffs 
GUARDED shelter, the greens and 
fairways were a sight. The “19 
Holers” were a crew and mostly 
foresomes spudded in with green- 
backs dangling from their pockets 
at the “sinks”, This story had some 
mighty coverage and none partici- 
pating has yet dared to ripen up 
his memory, sO postmortems seem 
to be so ever green. As some must 
lead and some must follow, so some 
must win and some must lose. The 
“COW” was conscious of the tourn- 
ament and human interest had a 
living record of its own for most 
oilwig posterity. 


TO EACH HIS OWN has come 


promotion ‘in more categories than 





one for one Big Ten’s family group. 
For instance, in the case of Standard 
its postwar dreams for geologywigs 
have just about come true. Four of 
its men have now made recent news 
and Kern has claimed the spotlight. 
George Cunningham, Owen Haynes, 
George Knox and Bill Barbat. 


GEORGE CUNNINGHAM who 
used to be here, is general manager, 
as you may know, of Standard’s 
new Department of Exploration. 
For twelve long years he was assist- 
ant geologist. OWEN HAYNES 
is now the assistant general man- 
ager of the D. of E. Then GEORGE 
KNOX was made District Superin; 
tendent with offices here; but the 
loss most keenly felt by laymen is 
BILL BARBAT of Taft who went 
to San Francisco to be assistant 
chief geologist. Bill was a “plan- 
ner” in more ways than one, and 
did a bang up job on Kern County 





Planning Commission which when 
its master plan is further executed 
will serve to avoid duplication of tax 
fund spending. At the same time 1 
will be a fine pattern for orderly 
community public works develop 
ment. And so the story goes wit 
interest in every stanza. 
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means 
PIPE MERCHANTS 


MANUFACTURERS as well as MERCHANTS is now the role 
of WOSCO. Thousands of feet of Oil Field Conductor Pipe 
are being made in our fabrication plant. No steel shortages 
here — No delays — All sizes immediately available. 


Phone, write, or wire for details today. 
HIGHWAY 99 at PIERCE ROAD * BAKERSFIELD, CALIF. 


WESTERN OILFIELDS SUPPLY CO. 
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H. W. (HERM) WEDDLE, PAUL J. HOWARD'S taxpert. 9 0! 
chairman of the San Joaquin Geo- ing paper as revealed in a re orted § the 
logical Society is at this writing news item from PJ source-. has § who 
making plans for the annual meet- caused a riot in the office 6: your § out 
ing December 10, with Tom Wood- scribe and more informatio has for | 
ward at Taft as vice chairman in been volunteered exemplifying good eran 
charge of programming the event. research, restoring Public Relations, J A] 

sbeiee ica i oangg chi IN HONOR OF HIS VIston 9" ‘ 
of yours: Kern’s Edison Basement thet inepieed great sesources i 
Schist Fields-not-too-much - Incor- letevies. nied ccna’ vdluc= ink Oe 
porated is a baby weighing 3 and the imntural resource “Oil”... ae eae 
1/3 million barrels production, and ieniy Ex Iipae Faxiy A. Hoven the t 
continuing to be almost fat and relived old 1910 for OILDORADO 4h" 
sassy with new wells to the pipe- DAYS at Taft, for he was honorary fit 
lines from new punches on almost el at Wie entéhbskion. nna 
every week end’s oil report. JACK ts cil: bale Side samen pare 
BEACH now keeps a diary of it leap Rigen cone aa hoy syth 
just in case some “crude” reporter the birthday clock and just re Pe 
a —s sie to grey his temples any further, lovec 

INTEREST IS HIGH in Pacitic . . live 
Western, National Royalties No. 1 TAFT’S “OILDORADO,” jorm- Jyho 
hard out by old Lost Hills, as MASCOT’S LLOYD WILLIAMSON: First of erly “Black Gold Days” now iden- lovin 

4 ate : the calendar year Lloyd Williamson, well Pa a ‘ ie 
records break for deep drilling in  nown leader of civic affairs as well asin tifying Huntington Beach, _origin- men 
California. The civic conscious boys _ oil production, was made President of Mas- ally and more recently again, was hand 
are already proof reading their eee a colorful homecoming event. Inf’ yp, 
brochures on the wonderful county Angeles, Williamson for a quarter of a addition the six-mile long parade dite 
of Kern. Even the name “Mira- century was a known quantity of energy and the most excellent horse show oe 

See a ack and management. In leadership Lloyd Wil- _ . : lie an colin ¥ 
monte Area” adds poetic nonsense  jigmson is still remembered by Kern Coun- Vied with state e* 
to the superlative attributes of ty civic groups for whom he made a last- tions for postwar _ periormances fille 
grammar dessertation. Luster to the jeans a ee ee might appear to the connoisseur of fori 
landscape is also much enhanced. senha. public events. pas 

Kece 
Thre 
OIL FIELD CONSTRUCTION CO. four 
of Bakersfield Supe 
Boiler Plants: and Insulation Brick and S} 
Structural Steel Work com 
Authorized Agent for Johns-Manville bang 
Compressor Plant Construction bain 
INDUSTRIAL INSULATION Texa 
C. E. MANLEY, Manager three 
Highway 99, West of Circle — Phone 30750 Fieve 
good 
SU 
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edito 
trips 
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trave 
anxie 
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free 
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mot 
make 
JOHNSON VALVE SHOP mit 
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North Chester BAKERSFIELD Ph. 25266 jf... rpl 
pate 














Page 54 CALIFORNIA OIL WORLDESECON 





pert # ONE SAD NOTE that marred 
orted #the friendly recollection of those 
has Fwho make the human values stand 
your Bout in an endless search and quest 
has for happiness, was the passing of 
good Ferand uncle JOE McDONALD. 
ions, J AND SO WE WRITE the line 
we dreaded to do for so long. For 


= many times just recently, this sturdy 
from Pioneer (at three score years plus 
hig. geeventee™) had slipped through 
okins the tackle of the “grim reaper who 
ADO hovers over accidents and health 
orary impairments at this age: as it must 
And pte men on earth, the visit of the 
ue swish and rustle from the ageless 
stop sythe’ ... . last month had come to 
efuse eve” Joe McDonald. The man was 
elk loved by everyone. His memory will 


live in perpetuation by survivors 
form: fwho mourn him most because Joe’s 
iden- floving kindness toward his fellow- 
rigin- Fmen has been so thoughtfully 

Was fhanded down. 

Inf’ BARNEY L. BARNES of Oil- 
arade dale last, but Texas first, has lived 
show Fin Kern all the best days of his life. 
ebra- F'\ jikeable oil man in Texas and a 
‘nces Fine construction engineer in Cali- 
ur lB fornia, Barney earned his spurs in 
many a political sphere of influence. 
mf Kecently the people of big District 
Three in Kern have given him a 
four year mandate as their County 
Supervisor. 

SPEAKING OF TEXAS, even 
competitors of retail service stations 
confirm in many quarters, that from 
here to Florida, if you see one 
Texaco you see two and maybe 
three, all at about the same time. 
Coverage and service are equally as 
good. 

SUBSEQUENT TO A PROPER 
INTERVAL, reporters, operators. 
editors and scribes who take long 
trips across the country feel in- 
cumbent upon themselves to tell the 
travel tale. As time goes on the 
anxiety to do so wears, and soon 
retires. Your note toting, synthetic 
skidding, traveling guide to Utopian 
iree economies, demurs before he 
iries to tell you how not to be like 
invthing he saw along 9000 miles. 
Repairs to everything laid waste 
tot by war but by shortages will 
make the most important industry 
in itself; come the releases of so 
many goods and services before the 
‘urplus buying power is soon dis- 
‘ipated by so many frills, as much 
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HYDRAULIC WELL PULLING AND WELL SERVICING 
LINE PIPE CASING ° OIL WELL SUPPLIES 


The E.G. EMMONS SUPPLY CO. 


P. O. Box 164 501 Supply Row 
Phone 36 


Taft, California 
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too non-productive, as the swords AT A RICHFIELD SERVICE 
of war. STATION here we spied Frank 


A WIFE OF ONE GEOLOGIST Kelley “filling up” on his own stuff. 
here had taught the third grade long Among things he attested Richfield 
enough and went to a Jersey city gas and said the business was the 
where she could change the ac- most flourishing and lucrative here. 
cent of thirdgraders to Western ver- He spoke of postwar plans perfect- 
nacular. The spring had come and_ ing “repower” a word that’s new to 
such progress in the school room even Richfield not to mention its 
was to be tested out of doors on ob-_ salesmen like Kelley and his many 
jects of enchantment on the budding clients. Adding “zip” to motors was 
trees. Correcting little George who claimed by Richfield’s chief clerk 
pointed excitingly at a “boid,” the Martin Struebing now at Oak street 
child retorting earnestly then said, near the overpass. He also said that 
“that’s funny—it choips like a boid.” C. W. Wetteroth in charge of sales 








Putting a bobbin of 
yarn into upright 
rope machine is Jim 
Poulidis, a Tubbs 
trope maker for near- 
ly two decades. 


It requires the finest fiber to make the best rope—but 
the fiber alone is not enough. ~ 

It requires the “know how” of skilled rope makers to 
properly blend this fiber and follow it through every stage 
of production to the finished rope product. 

For nearly a century this combination of men and rope 
has been a heritage of the Tubbs mills. Here old timers 
—many descendants of several generations of rope mak- 
ers—work side by side with newer hands to make a rope 
product that may proudly bear the Tubbs trademark. 

When you specify rope—specify Tubbs. It is your 
guarantee of greater rope dependability, greater rope 
value. 


Look for this trademark when 
the finest Manila fiber is once 
more available. : 





TUBBS CORDAGE COMPANY 


Distributors 
Allied Supply Co. Hickey Pipe & Supply Co. 
Bethlehem Supply Co. Clarke-Wall, Inc. 
Petroleum Equipment Co. 
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for Richfield territory here had add.§surp 
ed zip in more ways than ove sinceMrepa 
May the fourth when he accelerated BI 
station cash registers. BEk 


SAM SELF WAS WAITING only 
for the rain to go away and worry." ‘ 
ing about the price of soap. ![e told idea. 
us how he used to sell cement and good 
later got to selling specialty goodsg"™ | 
and services for the industry’s pro. were 
duction wheels, In jovial conversa" 
tion he talked of wells and oilcats, weed 
Louisiana and things. We met this 
Ward Kelley and Roy Spig who was 
like Sam Self and use his wares, [US 
one would get the lowdown and pe 
knowhow combined to find the’ 






























shape of things in oil, these men _ 
can hand it out in first class infor. FLO 
mation style. 

helpi 


TAFT CHAPTER API profideep 
grams ahead in famous style withflease 
not a wasted meeting ever on subfleyery 
jects ranging from “Tehachapi Tunfland] 
nel” to “Central Valley Project.Ifrom 
The recent meeting was a scene oi, |it 
anxious members listening to thel Mira, 
story on Central Valley Waterfof th 
Usually water troubles with oilmeif chasr 
create a bad desire to even tall with 
about it, but when their hopes arf pest 
rive to settle down to earth an@is to 
own a piece of it, their human refing, 
sources are enhanced in Kern whetlcand 
water flows off Whitney to theifPlay 
rancho level. So Roland CurratfTher, 
gave a treatise and a “paper” afing a 
they call it on Central Valleyfthink 
Water. Keller Grigsby, Vice, chargétriby 
of program, and A. B. Newby, SclYear 
Cal. Gas Co., Chairman, introducelftg ke 
the speaker who is Secretary to thifEver, 
CVP Association. Curran was 4we s 
little apprehensive lest the membem¥them 
had their minds on making ducHida § 
ponds from the run off from canalfpotat, 

THE FOLLOWING OFFICER midit: 
were elected at the API San Joqpber. 
quin Valley Chapter Taft meetingg MC 
Keller Grigsby, The Norwalk CofIN K 
Chairman; T. H. Wallace, Westerftools | 
Gulf Oil Co., First Vice Presidentffrillin 
and D. G. Dingman, General Petrognazar: 
leum Corp., 2nd Vice Presidentfhat 

KERN’S COUNTY CAPITAMower 
is most like Lake Charles in deegas b 
South’s Louisiana. On Supply Rogal! be 
the same insignia and signs phings 
trademarks dot the streets on eithq@ust 
side. The men who man the shoggng tr 
are experts and precision workmag” pa 
ship excels in allied industry, FOr us 


. 
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surpass the quality of big city car 
repairs even as it does right here. 

BUT A SIGN IN THE BAR- 
BER SHOP at L.C. is necessary 
only there. It reads, “No profan- 
ity or politics, please.” It’s a good 
idea. Another idea that’s not so 
good in nearby environs some vot- 
ers who cast their ballots that day 
were certain they had to vote just 
what they indicated at the regis- 
tration for the primary. When at 
this time the opportunity afforded 
was made easy by remembering 
just one party. In Texas it was 
different. They believe in two party 
systems very distinctly, but they 
never forget their own party either. 

IN CENTRAL NORTHERN 
FLORIDA some Kernexperts are 
helping “Humble Oil” to punch 
deep holes in wildcat territory. The 
leases there run miles in radius and 
every native as well as absentee 
landlord now shops for many tips 
from Californians. Don’t ever think 
a little love is lost between the 
Miracle City of Miami and the city 
of the Angels. He who spans this 
chasm of redoubt can skip and hop 
with ease from Mars to Jupiter. 
Best way to get along down there 
is to brag about their home cook- 
ing, their blondes and snowwhite 
sand and weather. Keep up the 
Play factor, not the Stay factor. 
There is a difference between play- 
ing and staying in any place. They 
think every Californian is a con- 
tributor to the Don Thomas (AIl 
Year Club) million dollar program 
to keep population away from the 
Everglade state. So tell them that 
Gwe spend this necessarily to get 
them out here after they see Flor- 
ida first. Most sensitive subjects: 
potatoes, manufacturing and hu- 
mgd between June and Decem- 
er. 

MOST HAZARDOUS THING 
Ik CofIN Kern oilfields used to be flying 
Vestergtools before the cat on almost every 
sidentdrilling rig. Worst worry warting 
Petromazard in Miami are the cocoanuts 
2sident fall from trees that could 
P[TTAmower over derricks. But nature 
n deegtas been kind and cocoanuts only 
iy Rogall between 2 and 4 a.m. The best 
ons @hings (if they are free,) then surely 
, eithg@ust be cocoanuts for early morn- 
» shogig transgressors pick their weight 
rkmag" palmtree fruit within an easy 
try, | ortnight. Kern oilworkers in Flor- 
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ida at tower changing time on the 
graveyard shifts fear cocoanuts 
more than lightning there, or 
earthquakes here. 


LAST TIME WE SAW CHAR- 
LEY MANLEY of Oilfields Con- 
struction Company he was “dick- 
ering” with the state to sell his 
“chicken ranch” frontage on U. S. 
99 so the new freeway would not 
pass him by. Only difference be- 
tween negotiations at this period 
was about $50,000.00 dollars, but it 
looked like Charley was going to 
compromise for a cigar, if the high- 
way could be lowered to platform 
level for easy loading onto trucks 
that pass that way enroute to black- 
gold fields. 


WESTERN OILFIELDS SUP- 
PLY COMPANY’S Charles P. 
Lake, who knows how to live and 
does it, is always the same to em- 
ployee personnel, customer and 
friend. However, when your opera- 
tor conked his desk with a cocoanut 
he had no choice in sharing its 
hard shell. So rumor has it that 
he’ll try his hand in sculptoring 


1 CAN STOP 
PRODUCTION EVEN 
THOUGH 1GET gw, 


SPECIAL TREATMENT <i: 3 
cama z VF 
aes m) 








and let it poise before his other 
models before the mantle piece. 


SIGNS OF TIMES 
when Owen 
Johnson’s office manager Bray went 
limiting for squirrels up Greenhorn 
way. He bent his fender riding out 
the chase on two pet squirrels that 
game laws warned to run the first 
time in a score of years. 


SIGNS THAT THE 
OILDORADO in Taft had ended 
were when C. E. (Curley) Emmons 
shaved his sideburns off the res- 
ervation for his temples. 


MOST OILFOLKS just like oth- 
er folks get tired of eating any 
place. But most -of all most folks 
that gad about get tired the most 
just eating every place. So all who 
like fresh fruit and vegetables on 
all the days around the year should 
never even gripe at hash at “Ellery’s 
Eatery.” Why it’s so much like fun 
to eat at Hotel El Tejon just now 
that most Kern travellers 
pay amusement tax (despite Ernie’s 
opposition to it) for even a bowl of 
Rowland’s soup. 


you'LL STOP NO 
PRODUCTION IF 1 DO 
ANY TREATING AFTER 
THIS WELL IS 
DRILLED IN 
ae *gieelllaaiaia 


ONE TREAT DESERVES ANOTHER 


Chemical treatment built up your drilling mud when it was 
needed. HI-PERM chemical treatment will break it down 
when it is no longer wanted. In addition, HI-PERM breaks 
down mud that is formed in the oil sand by sedimentary clay. 
These clay particles “swell” the instant water or any other 
foreign fluid enters the sedimentary oil sand. They stay that 
way with the obvious blocking effect on permeability until 


treated with HI-PERM. 


Designed and Handled by Experienced Oil Men 


las Foduction Src. 


CHEMICAL DIVISION * 811 We 











FLUOR HOSTS 
C. N. G. A. AGAIN 


The annual Fluor cocktail party has been 4 
feature of the fall C.N.G.A. dinner for s0 
many years that it just wouldn’t seem like a 


C.N.G.A. meeting without it. 


This year, as usual, Fluor played host and 
any member of the Association who missed the 
party can be regretting it until some time in 


October. 1947. 


These candid camera shots of oil men at work 
on a problem pertaining to the absorption of 
liquefied carbohydrates indicate the enthusiasm 


with which the research was conducted. 


A canvass of those who participated indicates 


the results were highly successful. 
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large Power Rig Drills California Well 


For drilling its well La Mirada 
6-1 in the La Mirada area lying 
tween Santa Fe Springs and Co- 
ote, General Petroleum Corpora- 
ion installed one of the largest 
ower rigs yet constructed. Known 
i; the Wilson Super Titan “66”, 
his rig is of the same design as the 
ne of smaller capacity that was 
ised to drill to a depth of 15,195 
eet, the record for power driven 
igs. The La Mirada well is being 
irilled by lLoffland Brothers, con- 
ractors. 











pove: General Petroleum Corporation's 

ll, La Mirada No. 46-1 drilling with Super 

ian rig powered by four diesel engines. 

per right: Drilling controls are located 
at the driller’s position. 


er right: The four diesel engines pow- 

fing the rig can here be seen in line be- 

ind the drawworks. Any combination of 

gines can be used to drive the draw- 
works and pumps. 
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As shown in the illustrations, the 
rig is powered by four Model [P- 
600 Cummins diesel engines. Pro- 
visions are made for compounding 
all engines either forward to the 
drawworks or to the rear for drive 
to the mud pumps. Any combina- 
tions of engines desired can be used 
to drive the drawworks or pumps. 
This assembly is designed to drill 
to a depth of 18,000 feet with 4-inch 
drill pipe and is capable of going 
proportionately deeper with smaller 
drill pipe. 


drum is 66 inches in dia- 


The 
meter and the brake rings are 63 
The rig 
is equipped with an internal, self- 


inches outside diameter. 
energizing, shoe-type clutch and is 
water 
the 
ring. 


provided with circulating 


cooling in the space between 


the 


Among other features 


brake ring and clutch 
is a vacuum- 
controlled, chain-drive transmission 
with transmission speed lock and 
shift lock. The rig is mounted on 
two-unit main skids. 








Dwindling Gas Reserves, 
Soaring Population Trend, 
Made Texas to California Gas 
Line Necessary, CNGA Told 


A natural gas deficiency of some 
276 million cubic feet per day was 
Southern California 


indicated for 


during the winter 1948-49 by a fore- 
cast of local gas supply vs. demand 
for peak day conditions shown the 
California Natural Gasoline Associ- 
ation at its November 7, 1946 meet- 
ing by Roy M. Bauer, Gas Supply 
Supervisor for Southern California 
Gas Company and Southern Coun- 
ties Gas Company. 


As early as the fall of 1943, Bauer 
stated, the gas companies had con- 
cluded that if such a crisis were to 
be averted it was necessary that 
they seek and obtain without delay 
a major out-of-state source of gas. 
California natural gas productible 
reserves, he said, had reached a peak 
in 1945 at about 11 trillion cubic 
feet. He predicted that the oil-well 
gas available to the Southern group 
of gas companies from California 
sources would decline from the peak 
of 525 million cubic feet per day 
reached in July 1945 to 410 million 
cubic feet per day at the end of 
1946, and to about 250 million cubic 
feet per day by 1951. For this same 
period, he predicted a growth in 
population and in industrial activity 
for Southern California which -will 
add an average of 27,000 new meters 
annually to the gas companies’ sys- 
tems. 


As a result of these trends, he 
predicted that by 1949 the gas avail- 
able from California sources would 
just equal the firm (domestic and 
essential industrial) demand. There- 
after, this supply would be insuf- 
ficient. 


A survey of the known adequate 
reserves within economic range of 
pipeline transportation quickly nar- 
rowed down to the Houghton-Pan- 
handle fields and those of the so- 
called Permian Basin. Extended 
negotiations were carried on with 
several producers who had lease- 
holds in these fields, and finally, 
last summer, a contract was entered 
into with the El Paso Natural Gas 
Co. to deliver gas obtained from 
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both these sources at Blythe, on the 
Arizona-California border. 


The maximum contracted volumes 
to be delivered are 125 million cubic 
feet per day for the first year (1947), 
175 million cubic feet per day the 
second, third, and fourth years, and 
305 million cubic feet per day for 
the fifth and succeeding years of 
the thirty year period. Experts who 
have made a comprehensive study 
of the fields are satisfied that the 
reserves and contract rights sup- 
porting the project insure that the 


. draft requirements can be met. 


Linking California’s own rich oil 
fields with those of Texas is a 
measure calculated to insure a long 
time supply of gas for Southern 
California. California fields will, of 
course, continue to be the primary 
source of supply. 


To complete the project, Bauer 
stated, it will be necessary to install 
approximately 1212 miles of main 
pipe line. The line will consist of 
24”, 26”, and 30” diameter pipe, and 
will extend from Dumas in the 
Texas Panhandle to Los Angeles. 
The total cost of the project, includ- 
ing compressor stations, will be 
approximately $70,000,000. Of this, 
$54,000,000 will be the cost of El 
Paso’s portion and $16,225,000 the 
cost of the California companies’ 
portion. 


For the final stage of the project, 
the El Paso Natural Gas Co. will 
have six field compressor stations 
and six booster stations with an 
aggregate rated horsepower of 
130,000. Booster station ‘spacing 
will average about 100 miles, com- 
pression ratios will range from 1.52 
to 1.6, and pipeline operating pres- 
sures at station outlets will be 780 
to 820 psi. The maximum design 
stress in the pipe wall is 36,600 psi. 


The California companies’ 214- 
mile connecting pipeline from the 
Arizona-California border to Santa 
Fe Springs will be 30” in diameter. 
A main line compressor station of 
10,000 horsepower at Blythe, pres- 
sure-limiting stations, lateral lines, 
and appurtenant facilities will com- 
plete the installation. 


This part of the project has three 
unusual features. These are: (1) its 
diameter—30” O.D.—which makes 
it the largest sized transmission line 


in the world; (2) the use of pres. 
sure-limiting stations and; (3) 4 
design which makes available ap- 
proximately 52 million cubic feet of 
storage at roughly 1/6 the cost of 
conventional gas holder storage, 


Some of the considerations which 
led to the use of the 30” diameter 
pipe were the following: (1) 
reduction in compressor horsepower, 
resulting in an annual fuel saving 
of $64,000; (2) the possibility off 58 
later increasing the capacity of theflY 
line to 400 million cubic feet per 
day. 




















The use of pressure-limiting sta- 
tions will effect a saving of someff, 
7,400 tons of steel and _ about 
$600,000 in capital. Each pressure- 
limiting station will be located ata 
mainline valve station and will con-, 
sist of several gas pressure-reduc- 
ing regulators operating in parallel 
in a by-pass around the mainline 
valve. During periods of low flow, 
the mainline valve in each station 
will close automatically. All gas 
will pass through the regulators, 
which will limit the downstream 
pressure to the designed maximum 

When the rate of flow increase: 
beyond the combined capacity oif}y 
the regulators, the mainline valvesfr 
will open automatically. Relie 
valves will be installed at each staBr Ry 
tion as secondary protection for the§nclud 
downstream section. Without theB at ] 
use of the pressure-limiting stations oa 
it would have been necessary to 
design the entire California section{Direc 
of the line to withstand the 810 psifecent 
discharge pressure of the BlytheBract 
compressor station. eis, 

To insure delivery of 305 milliong{horn 
cubic feet of gas per day at Santi 
Fe Springs at a pressure of 250 psi’ Ric! 
the pressure required at the disgontra 
charge of the Blythe compressop pera 
station is 675 psi. By designing thefear ( 
line for a somewhat higher pressurymeld. 
and adding 2700 horsepower in the 
Blythe station to compress gas tog Kar 
810 psi instead of 675 psi, storagef- Kel 
capacity, in the form of line packgiall ¢ 
was obtained at a relatively lowpere | 
incremental cost, and with no imgttend 
pairment of the required 24-houffon c 
deliverability of the line. Duringmstitu 
the unpacking period, gas can bg 
withdrawn at a sustained rate of Wit! 
500 million cubic feet per day fogrude 
two hours. eM 
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Santa Maria Drilling Co., former- 
y known as Kern Drilling Co., has 
ndded another producing well to its 
ist of completions by finishing 
Morton & Sons’ Irvine project at 
Huntington Beach. It is drilling 
ior the same company, Holtz No. 
| in the beach area. The Rincon 
vildeat, sponsored by Honolulu Oil 
nd Signal Oil & Gas, also is a 
Kanta Maria drilling assignment. 
President E. R. Morris and Secre- 
ary-Treasurer, A. J. Simonis make 
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unline eadquarters in Long Beach. 
flow 

oo Two of the most interesting test 
gas 


vells in the San Joaquin Valley are 
igging under contract to Rocky 
fountain Drilling Co. They are 
‘BRichfield’s Berry No. 1 at South 
elridge, in which interest is shared 
‘Dy Richfield with a number of oth- 
sr companies, and Standard’s Kettle- 
an Hills Middle Dome test. Oth- 
‘Fr Rocky Mountain contract jobs 
ior thefinclude Richfield’s U. P. Unit No. 
ut the ies East Los Angeles, and Shell’s 
tations ozier-Pressley No. 1 at Rio Vista. 
ary to 
sectionfDirectors of M. Thornbury, Inc., 
310 psifecently organized to engage in con- 
Blythefract drilling, are W. H. (Bill) 


lators, 
stream 











eis, F. G. Bruce and William 
million hornbury. 
Santi 
50 psi Richards & Rowan, Ventura 


e disfontractor, has rig up for Republic 
yressopperator, Inc., an important test 
ng thepear Castaic, north of the Del Valle 


essuremeld. 

in the Soe 

gas ti Karl L. and J. K. Kellogg of K. 
torage- Kellogg & Sons, and Ralph Mar- 


. packfhall of Drilling & Exploration Co. 
y lowrere among California contractors 
no im@ttending the 26th annual conven- 





4-hougion of the American Petroleum 
Duringastitute in Chicago. 

‘an bf 

ate of With practically all the major 


ay fogrude oil purchasing companies in 
e Mid-Continent, Rocky Moun- 
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tain, Middle Western and Southern 
areas inaugurating price increases 
of 10 cents a barrel, California 
members of the contract drilling 
fraternity anticipate similar action 
shortly by major purchasers in this 
state. 

Higher postings are bound to 
stimulate new drilling in all Cali- 
fornia areas and the consequent 
benefit to contractors should be con- 
siderable. For months there have 
been rumors of an impending in- 
crease in the price paid for crude. 
Apparently these reports were well- 
founded. 





Among current Hayes & Sprague, 
Inc., jobs are Seaboard’s Mission 
Land No. 8-1 in the Newhall area, 
and Richfield’s Boyle Comm. No. 
33 at East Los Angeles. San Joa- 
quin Drilling Co. has completed 
Pacific Western’s Francis Brix 
Comm. No. 1 in the Lanare area. 


Pacific American Oil Co., Long 
Beach contractor, has completed H. 
S. Kohlbush, Carson No. 23 in the 
Torrance field. Fowler Drilling Co. 
has the contract for redrilling Cata- 
lina Oil Co., Port No. 2 and No. 3 
in the Wilmington field. O’Kane & 
Brain is rigging up to drill No. 
W-150 for Long Beach Oil De- 
velopment Co. at Long Beach Har- 
bor. Standard’s Newson Comm. No. 
1 near the Santa Fe Springs field is 
an H. S. Tenny job. Clyde Hall 
has successfully completed Corey 
No. 53 at Mountain View for L. S. 
Gilmour & Associates. 





The McFann Drilling Co. of 
Long Beach in cooperation with 
Severns Drilling Co. is drilling 
Portals No. 33-3 for the British- 


American Oil Company at Race 
Track Hill. The surface pipe was 
set on November 17th. 





Pictured above is the crew of the General Petroleum Corp.'s well, La Mirada 46-1, 
which is being drilled by Loffland Bros. Left to right: O. H. Funk, John McGearey, 
J. D. Yoho, J. W. Perkins, Jr., Paul A. Dahlitz, Tool Pusher, W. J. Matter, driller. 
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Facl Derclopment 


PREPARED FROM CALIFORNIA OIL WORLD NEWS SERVICE 


Los Angeles Basin 


Devils Canyon 
Wildcat Scene 


A new wildcat test is ready to 
start work in the Devils Canyon 
area near Castaic. The well, known 
as Devils Canyon No. 1, is spon- 
sored by Universal Consolidated 
Oil Co. in Sec. 27-5n-17w. The 
Texas Co. and Standard Oil Co. 
participate in the test by “dry-hole” 
contributions. Southern California 
Petroleum Corp. is an acreage con- 
tributor. 

Involved in the play is a total of 


Ganot aga? 


ped): Airy wars i) 
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660 acres, considered likely to ben- 
efit primarily from a commercial 
well. 


Beach City 
Still Active 


Hiawatha Exploration Co. is pre- 
paring to grade ground for its Atha 
No. 4 in Sec. 13-6s-11w in the’ Hunt- 
ington Beach area. Eagle Oil & 
Ref. Co. has location staked for 
Eagle No. 12 in Sec. 12-6s-11w. Fred 
Davies is planning a new well be- 
tween Mortin & Sons’ Irvine pro- 


ducer and the initial Hiawatha well 


Southern Belle Oil Co. has redrille 


Rex No. 12 to 7926 ft. and is fishingf’ 
tubing. 
Amerada Petroleum Corp. last 


was reported concentrating on 
squeeze job on its Anaheim Suga 


No. 64-7 in Sec. 7-6s-10w, with plug 


at 5580 ft. Barnhart-Morrow Cons 
has completed its Alford No. 2 ir 


Sec. 18, initially flowing 890 barrels. 


of oil a day from 3785 ft. Locatio 
for No. 3 has been made 820 ft. soutl 
and 810 ft. east of the west quarte 
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Arn 


Berkel: 


OND 


omer of the section. Knowledge 
ained in drilling the new producer, 
nay induce the company to attempt 
. work over its No. 1, which was 
pmpleted for an unsatisfactory 
ield. 
Meantime, Mortin & Sons is drill- 
g ahead and spot coring below 
100 ft. with Holtz No. 7-1 in Sec. 
/M. R. & M. Syndicate has aband- 
ned at 9752 ft. its Crew Comm. 
fo. 1 in Sec. 32-5s-10w. Warren L. 
feeker & Russell D. Garner are 
rading driil site for Mountain 
jew No. 1 in Sec. 18-6s-10w. Wa- 
er witch is being run in Signal 
et. Co. of Calif.’s Deeble No. 1 in 
13, after salt water was 
wabbed. Total depth is 4845 ft. 


1a well 
edrilled 
fishing 


p. lasBerdoo Test 

(On Betting Pipe 

Suga Exploratory operations of Grayco 
th plug) Co. in the Chino area of San 
/ Cons bernardino County have taken an 
0. 2 i teresting turn. The well, Mahla 
barrel (o. 1 in Sec. 13-3s-8w, is ready to 
Ocal in casing to approximately 3000 ft., 
t. sould test open hole to bottom at 
quarteli70 ft. The company reported pok- 







er chip shale with sand was encount- 
ered at three intervals, below the 
3000-ft mark. The reported thick- 
ness of each interval was given as 
150 ft., 130 ft. and 70 ft. President 
of the company is J. P. (Bill) Gray. 
O. W. Murphy is vice president. 


Gardena Area 
Yet Develops 

H. C. Christie, individual oper- 
ator, is about ready to begin work 
on his Johnson No. 1 explorer in 
Sec. 22-3s-14w in the Gardena area. 
British-American Oil Prod. Co. is 
drilling at 8202 ft. with Alondra 
Park No. 1 in Sec. 22-3s-14w. Bod- 
ger No. 2 is still a location. The 
Texas Co., Operator, Gardena 
Comm. No. 9-1 is making hole ahead 
below 8150 ft. Drill site falls in Sec. 
26-3s-14w. 


Elsinore Try 
On Schedule 

In the Elsinore area of Riverside 
County, noted chiefly for its beauti- 
ful lake, Palomar Petroleum Co. has 
rigged up to start the drill in Tyrell 
No. 1 in Sec. 13-6s-4w. 











for gas gathering 
and transmission lines 


The economy and adaptability of strong, light-weight Calco Spiral 
Welded. Pipe make it desirable for standard as well as special 
uses in the petroleum industry. Write for catalog giving full in- 


formation about this low-cost, long-lasting gas and oil conduit. 
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Dominguez 
Yet Fishes 

Union Oil Co., Hellman No. 38 
in Sec. 27-3s-l3w in the Dominguez 
area, continues to fish for drill pipe, 
with top at 2551 ft. Some 1237 ft. 
so far have been recovered. Total 
depth is 10,912 ft. The company has 
made location for Simi No. 8 in Sec. 
22-3n-17w in the Simi area, 
Angeles County. 


Los 


Fairview Test 
Stands Cemented 

In the Fairview area of Orange 
County, Tide Water Associated Oil 
Co.’s Norris No. 2 in Sec &-6s-10w 
is standing with casing set on plug 
at 3600 ft. Original bottom is 6535 ft, 


Del Valle 
Developing 

Bankline Oil Co. has foundation 
in for Black No. 105 in Sec. 13-4n- 
18w in the, Del Walle area, Ventura 
County. Superivr Oil Co. & British- 
American Oil Prod. Co. are drilling 
Black No. 6 in the section at 3571 ft. 








BEST FOR DRILLING regard- 
less of formations, depth or 
pump pressures; Goodall “Long 
Life” Rotary Hose is constructed 
4 of finest rubber and heavy duck 
© plies reinforced with high tensile 
steel wire. It’s a rugged, abrasive 
resistant hose that resists outward 
pressure and elongation. 


BARNEY COUPLING-— 
An integral part of the 
Goodall Rotary Hose 
eliminates clamps, stems, 
and metal from bore of 
hose, thereby removing 
cause of most rotary hose 
failures. Do away with 
high pressure leaks: or- 
der Goodall Rotary Hose 
with Barney Coupling. 





- OTHER’ GOODALL 
— PRODUCTS 


All Types Industrial 
Rubber Goods plus 
Steam, Suction, Fuel, 
Discharge, Cement and 
Flue Cleaner Hoses. 


DALL RUBBER CO. 


LOS ANGELES e SEATTLE 
SAN FRANCISCO 
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Coastal and Northern District 


Monterey County 
Explorers Drill 


C. C. M. O. Co., San Ardo ‘No. 
6-Gl, an exploratory project in the 
San Ardo area in Sec. 6-23s-10e, 
Monterey County, is drilling ahead 
at 7589 it., after recovering fish and 
changing mud. The Texas Co.’s 
Aurignac No. 2 in Sec. 4 is repair- 
ing bad surface casing at 182 ft. 
Total depth is 1067 ft. 
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Ojai Test 
Runs Liner 

Fillmore Oil Co. is ready to run 
liner in its Ojai No. 1 in Sec. 12- 
4n-22w in the Ojai area, after plug- 
ging back from 2461 ft. to 1610 ft. 
Casing is cemented at 1024 ft. 





Rincon Try 
Digs On Down 

In the Rincon area of the Coastal 
district, Honolulu Oil Corp. is mak- 


ing hole ahead at 4511 ft. with its rt 
Honolulu-Signal-Bates No. | in Sec Nev 
36-4n-25w. . Me 
irmé 

Capitan Test ese 
Sticks Pipe F se 
Oil is being spotted in an effort 3 
to loosen drill pipe stuck in Roths.ii7 | 
child Oil Co.’s Orella No. 1 test inflpean 
Sec. 31-5n-30w in the Capitan area 7-in. 





Santa Barbara County. Total depth. of 
is 2753 ft., with top Vaqueros atfinvee 
1526 ft. 6161 
in fr 
Camarillo Job Bo 
Keeps On Going acrea 

The Texas Co., Broome No, 1g t 
explorer in Sec. 29-1n-20w in thee: 
Camarillo area is drilling on down area | 
at a depth slightly below 2950 ft. [Wate 
Cons 
Th 
kpecu 
whicl 
ity f 
chist 






















Sisquoc Try 
Spot Coring 

Spot coring at 6000 ft. was the 
last report from Union Oil Co.’s Sis- 
quoc No. 6 in Sec. 2-8n-31w in the 


Sisquoc area, Santa Barbara County. pried 





Santa Maria asm 
Adds Locations rac 

Sunray Oil Corp. has staked loc¥ Bar 
ation for Giacomini No. 5 in Secfroun 
18-10n-24w, and C. E. O’Donnell§5-25s 
Oil Co. Grace No. 3 in Sec. 2lKern 
Union Oil Co. has completed Rusfnterr: 
sell-Lollier No. 7 in Sec. 20 for Sfonsic 
barrels daily at 5275 ft. otabl 
owey 





Lompoc Well 
Flowing Oil ula 

Union Oil Co.’s Purisima No. Well 
in the Lompoc field is a new cong Kin; 
pletion. It was finished at 2825 {i@ted a 
for a flow of 292 barrels of 20Parato 
gravity oil a day, through a 48/64plahn 
in. orifice. The shut off was effecteffulare 





at 2425 it. he v 
— f 13,: 

Los Alamos phole 
Wildcat Idle iterve 
Torrential rains have brouglg?wed 





about temporary suspension @ | 
Whittier Associates’ Barham No. elrid 
wildcat test in Sec. 11-7n-32w ifedri 
the Los Alamos area of Santa Bag Belr: 
bara County. The well went #890 





6870 ft. before plugging back qFep t 
6583 ft. outh | 
OND 
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Arvin Scores 
New Discovery ~~ 

Western Gulf Oil Co. has con- 
irmed discovery of a new. producing 
srea at Arvin by finishing its Di 
Giorgio No. 1 in Sec. 10-31s-29e, 
fowing at the rate of 400 barrels 
of 31.6 gravity oil a day, cutting 
7 per cent through a 22/64-in. 
bean. Totai depth is 6163 ft., with 
7-in. cemented at 5877 ft. and 357 
tt. of 5-in., including perforations be- 
ween 5935 ft. and 6160 ft., landed at 
(161 ft. Production finds its source 
in fractured Schist formation. 

Bolsa Chica Oil Corp., holder of 
acreage along the strike, is prepar- 
ing to begin Di Giorgio No. 8-3 in 
Sec. 3-31s-29e. Other holders in the 
area include, Union, Texas Co., Tide 
Water Associated, and Universal 
Consolidated. 

The strike has created much 
speculative interest in the area, 
which may prove to duplicate capa- 
ity for production in the fractured 
chist somewhat in parity with Edi- 
on, which was developed there two 
rears ago. 


ith its 
in See, 





effort 
Roths- 
test in 
1 area, 
depth 
ros at 


No. 1 
in the 
down 


0 ft. 


‘as the 
.’s Sis: 
in the 
ounty, 
asmine Test 
trades Ground 
ed loc Bandini Petroleum Co. is grading 
in Secfround fo its Jasmine No. 1 in Sec. 
Jonnell5-25s-27e in the Jasmine area of 
ec. 2ifKern County. The area in line for 
d Rusfnterrogation has been the scene of 
for Sfonsiderable wildcatting, without 
jotable success. Many geologists, 
owever, view the area with favor. 


ulare Lake 
No. 4Well Yet Tests 
v conf Kings County Oil Co. has perfor- 
2825 ii@ted an interval around 9700 ft. pre- 
of 20Maratory to further testing its von 
48/64#blahn No. 1 in Sec. 4-23s-22e in the 
ffectefulare Lake area of Kings County. 
he well was drilled to a bottom 
f 13,213 ft. and has been testing 
Phole by stages. On test of an 
iterval near 10,700 ft., the well 
sroughp wed oil, gas and salt water. 








10on 9 

1 No.felridge Try 

ta Bag Belridge Oil Co. is redrilling at 

vent #,890 ft. with its No. 62-W-33, a 

yack ftep test in Sec. 33-28s-2le in the 
outh Belridge area. Original depth 
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is 13,950 ft. In Sec. 30, Richfield 
Oil Corp., Berry No. 1 is fishing 
for drill pipe, top of which is placed 
at 1479 ft. Bottom hole depth is 
5766 ft. 


n Joaquin Valley 


with Hall-Baker No. 66-4 in Sec. 
4-30s-2le, after running electric log 
to 7091 ft. The company has loca- 
tion staked for Moran No. 42-30 in 
Sec. 30-22s-26e in the Pixley area, 


McKittrick 
Try Coring 

On wildcat ground near the Mc- 
Kittrick field, General Petroleum 
Corp. is coring ahead at 7095 ft. 


Tulare County. 





Kern River 
Test Spuds 

Frank and von Glahn have spud- 
ded Elmer C., an exploratory ven- 











It’s fine when you’re 
drilling... but it’s the devil and all 
when you’re trying to produce 


As you know, one of the reasons 
for using mud while drilling is to 
build up a filter cake to protect the 
formation. Fine! But—if filter cake 
keeps drilling fluid out of the for- 
mation, obviously it will hold oil in 
the formation. Not so good, then! 
(See A.) 


That’s where a McGaffey-Taylor 
Pressure Washer comes in. Using 
the terrific force of controlled 
hydraulic pressure, it drives a 
powerful jet between close-spaced 
packers to break up that filter cake 
and scour the formation clear and 
clean, to bring in all the oil that 
well will produce. There isn’t space 
here for the full story. To get that, 


Write for NEW Well Washing Bul- 
letin, or ask a representative to 
demonstrate transparent model. 





, 

















A further danger of filter cake left 
in the well is shown at B. Oil break- 
ing through a few weak spots in 
the filter cake travels at relatively 
high velocity, carrying excessive 
sand. Perforations are being cut 
away, the sand body is caving: 
eventually this pipe will collapse. 


M:Gaffey-Taylor 
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turé in Sec. 8-29s-28e in the Kern 
River area. 


Buena Vista 
Well Testing 

On formation test of the interval 
of 6026-6082 ft. in Continental Oil 
Co.’s BVA No. 1 in Sec. 8-32s-25e 
near Buena Vista Lake, packer 
failed and preparations are under 
way to rerun. Total depth is 10,021 
it., with plug at 6082 ft. 


Arvin Try 
Swabbing 

O. F. Darling, McNear No. 1 in 
Sec. 1-3ls-29e in Arvin wildcat 


ground swabbed water with a trace 
of oil from perforated intervals at 
2505-2530 and 2560-2580 ft. Total 
depth is 2600 ft., with casing ce- 
mented on bottom and tubing hung 
at 2500 it. 


Well Attains 
Record Depth 


Pacific Western Oil Corp. last was 
reported drilling on down at 16,278 
ft. with its National Royalties No. 
1 test in Sec. 5-26s-22e in the Mira- 
monte area for a new state well 
depth record. This 32 ft. is below the 
previous depth record held by a 
Standard project between Coles 
Levee and Elks Hills. The Wasco 
A-2 zone was topped at 16,100 ft. 

Pacific Western’s Francis Brix 
Comm. No. 1 in Sec. 16-17s-18e in 
the I.anare area, Fresno County, is 
still testing. Drilled to 7150 ft., 
showings were excellent. 


Dominion 
Try Drills 

Mauer & Fisher is drilling Jean 
No. 4+ in Sec. 15-26s-28e in the Dom- 
inion area at 2249 ft. in schist. On 
formation test of the interval of 
1697-1709 ft., salt water 
covered. 


Was re- 


Mt. View Try 
Flowing Oil 

LL. S. Gilmour has given the finish- 
ing touches to his Corey No, 533 in 
Sec. 13-30s-28e on prospect ground 
in the Mountain View area for a 
flow of 135 barrels of 27.6 gravity 
oil daily. Total depth is 4614 ft. 
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TIME TO 
CHECK YOUR 


DEHYDRATION 





drop a card to 





Are you using the right grade?...... 
Are you using the right amount?..... 
Are you operating efficiently?....... 


Dow't 

Yes No Enow 
Ba eran Oo Oo ‘2 
issn eae oO oO C 
Seainead wie Oo Oo 0 


If your dehydration doesn’t meet your needs 100%, we'll gladly give you 
expert advice based on your individual requirements. No obligation. just 


NOBS DEHYDRATING CORPORATION 
2465 East Sard St., Les Angeles 11, Calif. 








Antelope Hills 
Project Drills 

In the Antelope Hills area of San 
Joaquin Valley, William L. Hern- 
stadt continues to make hole ahead 
at a depth of 4858 ft. with Hern- 
stadt No. 1 in Sec. 24-27s-19e. 


Fruitvale Try 
Starts Drill 

Jergins Oil, Operator, K.C.L. No. 
68-8 in Sec. 8-29s-27e in the Fruit- 
vale area has been spudded and is 
drilling at 1250 ft. Surface pipe was 
cemented at 493 ft. 


Reed Ridge 
Job Drills 

Avenal No. 1, sponsored by Kings 
Exploration Co. in 18-23s-17e 
in the Reef Ridge area of Kings 
County, is drilling steadily ahead 
at 3841 it. 


Sec. 


Edison Prospect 
Drills On Down 


Los Nietos Co.’s Cauzza-Portals 
No. 1, which originated under the 


banner of Los Nietos Production & 
Refining Co., is drilling ahead at 


2004 ft. Surface casing is set at 
491 it. 

Jacalitos 

Try Pumps 


Wilshire Oil Co., Inc., has com- 
pleted No. 81-28E in Sec. 28-21s-15e 
in the Jacalitos area of Fresno 
County at a plugged depth of 3419 
ft., pumping 85 barrels of 39.6 grav- 
ity crude oil daily. In the McKit- 
trick area, McKittrick No. 2 in Sec. 
12-30s-2le is drilling at 3576 ft. 


Grapevine Try 
Flows Crude Oil 

Reserve Oil & Gas Co. No, 
1-A-21 in Sec. 21-11n-19w in the 
Grapevine area is adding perforated 
holes, after flowing oil and gas on 
test of perforated intervals at 5190- 
5240 and 5306-5345 ft. Total depth 
is 5383 ft., with casing cemented at 
5380 ft. and tubing hung at 5170 it 


Middle Dome 
Try Drilling 

Standard Oil Co, is still going 
down with its No. 73-30V deep test 
in Sec. 30-23s-19e in the Middle 
Dome area of Kettleman Hills 
Depth last reported was 11.'40 it 
and drilling continuing ahead. In 
the Coalinga area, No. 213-35A in 
Sec. 35-19s-15e -is drilling at 352) 
ft., with the scheduled objective the 
Eocene formation anticipated neat 
0000 ft. No. W. P. 46-33W in 
Sec. 33-29s-21le in the Sheep Springs 
area is drilling at 6091 ft. 


Ten Section 
Try Digs On 

In the Ten Section area, Shell 0 
Co. is prospecting ahead at 10,04 
ft. with its KCI-A No. 53-30 i 
Sec. 30-30s-26e. 


Seaboard Drills 
Kern Prospects . 

Seaboard Oil Co. is drilling >ea 
board-Banning No, 3-21 in see. 21 
28s-20e in the Bacon Hills area af 
2929 ft. Seaboard Richfield No. 74 
36 in Sec. 26-29s-29e in the Ant Hil 
area is drilling at 2187 ft. 
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Nixon Gas Try Potrero Hills, Solano County, is 
Making Progress idle ‘at a depth of 2249 ft. 

In the Dixon area, Solano County, . 
Amerada Petroleum Corp. is drill- Kirby Hills Try 
ng its gas try, known as Ernest Running Tubing 





Vineman No. 2, in Sec. 27-6n-2e at Following a test which blew gas 
1068 it. at the rate of 3,250,000 cubic ft. 

dipitadias daily, Shell Oil Co. is running tub- 
Buttes Test ing to complete its Wagenet No. 1 
‘shes Liner test in Sec. 24-4n-lw in the Kirby 


Liner is being fished preparatory Hills, Solano County. In the Rio 
» deepening Buttes Oilfields, Inc., Vista area, Dozier-Pressley No. 1 
Buttes No. 7 in Sec. 3-15n-le in the 3" Sec. 16-3n-2e is conditioning mud, 
after running electric log. Total 


arysville Buttes area of Sutter 
worl : depth is 8025 ft. Winters Unit No. 





— 2-1 in Sec. 18-8n-1e is still a location 
in the Winters area. 
olo Test 
Rigging Up Petrolia Test 


In the Courtland area of Yolo Drilling Ahead 

ounty, General Petroleum Corp. —§ w.C.M.C. Oil Co., Inc., (Yatura 
is rigging derrick for Gallenkamp Oil Co.) Mathew Clark No. 1, an 
Yo. 1 in Sec. 10-6n-3e. Llano Seco explorer in Sec, 21-1s-2w in the 


Yo. 1 in Sec. 33-20n-lw suspended petrolia area of Humboldt County 








rilling at 5456 ft. is drilling ahead at 1080 ft. 
Potrero Hills West Mountain 
Gas Test Idle Adds Producer 

National Investors Fund, Inc., Another producing well has been 


Burke & Donohoe No. 1 in the added in the West Mountain area 





of Ventura County by Freeman 
Fairfield, veteran independent pro- 
ducer and supply man. His latest 


_ cgmpletion is Richardson No. 1 in 


Sec. 23-3n-2lw, which is pumping 
90 barrels of 20 gravity oil daily 
from 3090 ft. Richardson No. 2 in 
the section is drilling in the shallow 
formations. 


Oxnard Well 
Pumping Oil 

Exeter Oil Co. has successfully 
finished its Livingston No. 2 in Sec. 
6-1n-21w in the Oxnard area at a 
total depth of 3073 ft. for an estim- 
ated 130 barrels of 7 gravity crude 
on the pump. Tar sand was topped 
at 2180 ft. and Volcanics at 2865 ft. 





Goleta Gasser 
Big Producer 

Pacific Lighting Corp. has finished 
its Miller No. 3 in Sec. 20-4n-28w 
in the Goleta field, Santa Barbara 
County, for a yield of 54,000,000 
cubic feet of gas a day through a 
67/64-in. bean. The well has been 
shut in. 


HEAT OIL THE MONEY-SAVING WAY 


H&B SALES CO.| PMR: 


2875 Cherry Ave. 
LONG BEACH 6, CALIF. 
Phone 41659 





Exclusive Agents: 


WILSON 
DRILLING RIGS and OIL FIELD 


‘ MACHINERY 





DIAMOND CHAIN 





Cc. 4 
‘ea dl 
oO. 76 
t Hil 


“LUBER-FINER” OIL CLEANERS dla V m 


You will profit by investigating the 
many advantages of a Torrance Oil 
Distributors Heater. Write for descriptive folder. 


EDWARDS WIRE ROPE 
“GATES” V-BELTS 


Manufacturers of Torrance Oilfield Heaters, 
Harman Rotary and Centrifugal Pumps. 


Qn pump co. 


1575 COMPTON AVE. 


AND 
OTHER OIL FIELD SPECIALTIES LOS ANGELES 21, CALIFORNIA 
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EASIEST 
DRILLING JOB 
WE EVER DID 











a a = 
NOW YOU CAN DRILL 
WITHOUT ROTATING 
THE PIPE 


Drilling horizontal drain holes in your newly-completed 
well is “duck soup” for your crew. The drill pipe does 
not rotate. Only the cutting bit revolves. But it “plows” 
right into the pay sand horizontal-wise—in all desired 
directions, at various levels—like the roots of a tree. Then 
your new well becomes a multiple-well, with several 
holes reaching out from the vertical, draining the great- 
est area. Horizontal holes are drillable up to 80 feet. 
Increased production is a certainty, as proved by wells 
already drilled with this revolutionary method. Ask for 
full details and proof. 


Full details, test records and costs upon request. 
Inquiries for Franchises and Manufacturing Rights invited. 


TURBINE BIT COMPANY 


(Under the ownership of John A. Zublin) 


2369 E. 51st St. (Phones: JE. 4433, 6151) Los Angeles 11, Calif. 








Castaic Tests I 
Making Progress Drill 

Work has started on two tests iff Af 
the Castiac area. Republic Operato, e 
Inc., has rig up for Fee No, | jj tole 
Sec. 13-5n-17w. Barnsdall Oj] Coli 1.80 
meanwhile, is grading ground fy No. 
Dodge No. 1 in Sec. 32-5n-l6y, La'l 


Desert Wildcat 
Reaches 1800 Ft. Rich 
Other than the fact that \mapoliigtay 
Oil Corp.’s Amapola No. 1 in Sef 4. 
6-6n-12w in the Antelope Vallefi ork 
area has reached 1800 ft., little. igf:iq 
known of the explorer to date. Thél\aln 
test has created more than ordinarylicoasi 
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interest. Brad: 
Santa Fe Springs Wilr 
Wells Wildcatting el 


Near the Santa Fe Springs field Zey 
Standard Oil Co. is drilling Carmen4ij,j11 - 
ita Comm. No. 1 in Sec. 4-3s-L lw befits, ; 
low 9800 ft. The water shut off offing | 
the 7-in. set at 9595 ft. was no goodfitrilti1 
Newsom Comm. No. 1 in Sec. 36-2: 
lw is making hole at 6240 ft. ThaReld 
company’s Stanley Comm. No. | itffgp ¢ 
Sec. 33-4s-10w in the Garden Grovgf pp, 
area is rigging derrick. In the Hi | 
Segundo area, Six Companies Fej§y;)), 
No. 2 has been abandoned at 70/ 
ft. Located in Sec. 2-3s-15w, o 
formation test of the interval dl 
7000 ft. and bottom, recovery wa 
796 ft. of mud and salt water. 



















ani 
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Los Angeles Jobs 
Continue Drilling 

In the East Los Angeles area 
Richfield Oil Corp. continues the con 
drill ahead at 6810 ft. with U. "ittiva 
Unit No. 3 in Sec. 16-2s-lw. Boylgperst 
Comm. No. 33-1 in Sec 31-1s-12# 
is redrilling at 2250 ft., after plug 
ging back to 808 ft. from 5902 if 
for a fresh start. 





Newhall Test 
Coring Ahead 

Seaboard Oil Co. is coring at aol rae 
it. with Mission Land No. 8114 
Sec. 25-3n-l6w in the Newhall area 
W. W. Bush Oil Co.’s Weber \qf0 tt. 
1 in Sec. 11-3n-16w is still a loca, 
tion. 








The most southerly production | 
oil in the world is on an island 9 
the southern tip of South Ameri 
belonging to Chile. ne 
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La Mirada Test 

Drills On Down 
‘ests i After a stop to run electric log 
eratorfiand sidewall sample, General Pe- 
>. 1 infroleum Corp..is drilling ahead at 
Mil Cofii1,800 ft. with its La Mirada Comm. 
nd folio, 46-1 in Sec. 16-3s-1lw in the 
6w. fa Mirada area of Los Angeles 


County. 


Richfield Well 
mapoifiStarting Work 
in Sef A. H. Bradford is ready to start 
Vallefvork on Hartwell No. 4 in the Rich- 
ittle iffteld area of Orange County, near 
te. ThiValnut and Jefferson Sts. West 
rdinaryCoast Refining Co. is redrilling its 
Bradford No. 4. 















mapold 








ell Listed 
Zephyr Oil Co. is preparing to 
armen-frill well No. 10 near B and Quay 
llw befits, in the Wilmington field. Cata- 
- Off offina Oil Co. is ready to begin re- 
0 goolMrilling Port No. 2 and No. 3. 

», 36-2 sees 
it. TMBaldwin. Hills 
‘0. | tfilob Scheduled 

1 Grovl Ronald C. Smith is rigging up to 
the iii! Smith No. 10 in the Baldwin 


rs field) 





les Fe ills sector of the Inglewood field. 
at 70) 

e Canoga Park 

oe dfictes Leased 


Cleveland Oil Co, has leased 185 
cres in Secs. 4, 9 and 10-1-17, five 
niles south of Canoga Park in San 








| OPPORTUNITY FOR SALES ENGINEER 





Ss area, Salesman or manufacturers’ representative call- 
lg on oil and gas producing companies, pipe 















1UeS (ne companies, and refineries in California can 
- 1) dee be earning $5,000 per year and more as 
. istributor of patented Double Seal Piston Rings. 

; Bovl perating records and customers’ statements in 
° “Br files demonstrate that Double Seal Rings cut 
=]s-12el costs as much as 10% and lube oil costs as 
uch as 50% in diesel and gas engines, and sub- 

ar plug antially increase output and cut operating costs 
5002 - all types of compressors and pumps. Double 
J/U2 Meal Ring Co. has served the oil industry for 34 


ears, and we offer close cooperation and prompt 
eliveries. No investment required. We ship 
ders open account and credit your commission 
all new and repeat business. Commissions 
erage from $22.50 to $250.00 per sale. Please 
rnd complete description of your qualifications. 
bles Director and West Coast manager will ar- 
Inge interview in your city. Address Double 
- at Sly taticeea Box 566-C, Fort Worth 1, Texas. 


, Sli . 
all area 5 
ber Nq@0 ft. 5 9/16 Machine scarfed drill pipe. 3600 





FOR SALE 








a loca: 5 9/16 Drill pine (uncut). Herley-Kelley, 
eae Ave., Long Beach 7, Calif. Phone 
-, 4 tf 
; FOR SALE—TANK FARM 
action § 





acre tank farm, 4 miles from Long Beach, with 
sland 4 B tanks; total capacity 14,750 bbls.; has 2 truck 
\ meric Rding racks and loading rack on Southern Pa- 
¢ spur. Price $13,000. Dutch Bandringa, 
oker, 741 Compton Blvd., Clearwater, tele- 
one MEtcalf 3-2910. tf 
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Fernando Valley. The property in- 
volved is on the Dry Gulch Ranch 
and surrounds the site of a well 
drilling for water, which encount- 
ered 30 gravity crude oil near 200 ft. 

Cleveland is preparing to open up 
and deepen the hole for a test of 
the shallow formations. The ranch 
is owned by Frank Knapp, Jr. He 
plans to name the field, in the event 
commercial oil is developed there, 
in memory of Walter Knapp, his 
pilot son, who lost his life over 
Austria in 1944. 

Knapp has deeded a section of the 
potential field to each of his four 
brothers—Fred, Joe, Al and Max. 


Montalvo Try 
Fishing Bit 

With bottom of the hole at a 
depth of 9525 ft., Standard Oil Co.’s 
McGrath No. 2 wildcat in Sec. 26- 
2n-23w in the Montalvo area, Ven- 
tura County, is fishing drill collar 
and bit. 


San Emigdio 
Try Finishes 

After redrilling to 3210 ft., and 
swabbing oil at the rate of 8 barrels 
daily, Western Gulf Oil Co., is plac- 
ing on the pump its San Emigdio 
No. 4 in Sec. 19-11n-22w in the San 
Emigdio area. Location for No. 5 
has been made in Sec. 30. 





South Dome 
Try Gives Up 

Following a final check with elec- 
tric log, Tide Water Associated Oil 
Co. abandoned its Fee No. 65-18 in 
Sec. 18-25s-20e in the South Dome 
wildcat area of Kettleman Hills. 
Total depth is 4000 ft. The com- 
pany also has given up its M, & S. 
No. 113 in Sec. 29-28s-28e in the 
Kern River area at a depth of 6152 
ft. in granite. Midway-McKittrick 
No. 5-32 in Sec. 32-30s-22e is drill- 
ing at 1532 ft. 


PAINT ENGINEERS 


CONTRACTORS 


WHITTIER 43-275 





New Series of Booklets of 
Interest to Drillers and 
Production Men 

PATTERSON-BALLAGH DIV- 
ISION, Byron Jackson Co., announ- 
ces the publication of a series of 
booklets giving information, speci- 
fications, installation instructions, 
parts and price lists of Oil Field 
Specialties of their manufacture. 
These booklets are in addition to the 
1947 General Catalog, which is now 
ready for distribution also. 

Patterson-Ballagh’s Casing Pro- 
tectors and Drill Pipe Stabilizers 
are well known to the industry 
through their ability to increase safe 
drilling speeds and to protect equip- 
ment against damage. The items 
they have introduced during the past 
19 years have all had the same 
purpose: facilitating operations 
through the protection of men 
and equipment. The new _ book- 
lets and the 1947 General Cata- 
log explain all the articles they 
manufacture and offer. They may 
be ordered by number and will be 
sent free of charge: 

Booklet No. 


Plastic Tubing Protectors 18 
Mud Guns 200 
Pipe Wipers 300 
Sucker Rod Wipers 310 
Kelly Wipers 320 
Wire Line Wipers 330 
Deep Well Swabs 340 
Wire Line Guides 400 
Dead-Line Stabilizers 500 
Traveling Block Bumpers 600 
Swivel Ball Bumpers 650 


Protectors, Stabilizers, Tools, and 
other items General Catalog 1947 





Casmalia Job 
Keeps Drilling 

On the Goodwin property in the 
Casmalia area, General Petroleum 
Corp. continues to make steady 
progress with its No. 1 wildcat in 
Sec. 10-9n-35w, with depth of 4430 
re 





SMITH - EMERY CO. 
Since 1904 


Oils Tested 
Shipments Certified 
Tanks Strapped 


Offices and Laboratories 


920 Santee St. 651 Howard St. 
Los Angeles San Fran 
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Shell Announces Two 
Executive Changes 


Two former westeners have re- 
ceived new vice presidential appoint- 
ments in Shell Oil Company, In- 
corporated, according to S. Belither, 
executive vice president. 


Norman J. McGaw 


Norman J. McGaw, general vice 
president, New York, moves to the 
company’s San Francisco head- 
quarters in a similar position. Mc- 
Gaw is a former San Franciscan 
having joined Shell in 1925 as a 
statistician in the local office. He 
became assistant to the president in 
St. Louis in 1933 and has been a 
vice president of the company since 
1939. 

The second appointment elevates 
H. S. M. Burns, widely known in 
the industry and a former resident 
of the bay region, to the senior 
vice presidency of Shell’s east of 
the rockies territory. He will make 
his headquarters in New York. 
Burns joined Shell more than twen- 
ty-one years ago in California as a 
geophysicist in the exploration de- 
partment. 
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The American Petroleum Insti- 
tute at its annual convention in 
Chicago elected as directors: H. D. 
Collier, chairman of the board, 
Standard Oil Co., L. L. Aubert, 
president of Bankline Oil Co., Wil- 
liam M. Keck, president of Superior 
Oil Co., A. C. Mattei, president of 
Honolulu Oil Corp., Charles S. 
Jones, president of Richfield Oil 
Corp., Sam Mosher, president of 
Signal Oil & Gas Co., Ted Sutter, 
Baker Oil Tools, Inc. and A. A. Jer- 
gins, Jergins Oil Co. Jergins will 
complete the unexpired term of the 
late Dana Hogan. 

Harold Taylor and Peter Lenne- 
man, coos aboard the L. P. St. Clair, 
man, cooks aboard the L. P. St. 
gaining a wide reputation for their 
skill in making pictures in copper, 
as their seagoing hobby. They begin 
their operations by outlining a de- 
sign on the reverse side of a copper 
sheet, slightly thicker than a piece 
of paper. They press out the por- 
tions to be in relief, then fill in the 


detail, while working on both sides - 


of the copper. 


Richard Fenton, executive vice 
president of the California Stripper 
Well Association, was the guest 
speaker at the regular dinner meet- 
ing of the Petroleum Accountants 
Society held at the Los Angeles 
Athletic Club. His topic was 
“Trends in Labor Relations.” J. 
Ray Brown, Standard Oil Co. was 
chairman of the meeting. 


After more than four and one-half 
years with the Navy in the South- 
west Pacific, John Hurndall, wide- 
ly known petroleum engineer and 
geologist has shed his uniform and 
is back in Los Angeles. Hurndall 
was a member of Reparations Com- 
missioner Edwin W. Pauley’s party 
tour through Japan 


on its and 


China. 


Emsco Announces 
Executive Promotions 


Mr. H. H. Glen, president of 
Emsco Derrick & Equipment ( 
pany, announces the following 
ganization staff changes: 


a 


¥ 


C. L. Lamkin 


Mr. C. L. Lamkin, vice president 
has been moved from the Housto 
plant, where he served as plant ma 
ager, to the main Emsco offices 3 
Los Angeles. In his new positio 
Mr. Lamkin will concern himseg'"Y, 
with all phases of the company—0™S' 
business from the standpoint g'@?S 
management. pil Ci 

Mr. Paul Courtney, former al p 
sales manager of the HoustogOT 
branch, has been appointed manag¢ ulsa. 
of the Houston plant to  succet mili 
Mr. Lamkin. His position as Hou evel 


r. 
om | 

ere 
lants 


ton sales manager has been fille ilves 


paltie 


by Mr. J. T. Tucker, who previous 
Oy 1 


served as field service manager / 
the Emsco Derrick & Equipmegf* al 
Company in the Mid-Continent aré rator 
iia TZir 

Actress Bonita Granville and mance 
tion picture executive Jack Wrathefroces 
former Texas oil man, have af Mr. 
nounced they will marry. he 
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aldwell Joins Allied 
upply Company 


The Allied Supply Company an- 
ances the appointment of Mr. 
ac P. Caldwell as Chemical and 
osion Engineer. Mr. Caldwell 
‘graduate of Georgia Tech and 
BE Post Graduate studies at 


Ai 









“alifornia Institute of Technol- 
Since graduation he has been 


‘ J 





ved in the chemical process in- 
-y, the last four years being on 
¢ staff of the Goodyear Rubber 







tof ‘B'srve Plant at Los Angeles 
It ¢ e, in addition to his other 
‘ing es, he headed the Corrosion 







mittee. 


Isaac P. Caldwell 
esident 

Lousto 
nt man 


Mr. Caldwell has just returned 
om an extended visit in the East 
fices @uere he spent some time at the 
ositioglants of The Wm. Powell Com- 
himse2y, Cincinnati; Tube-Turns, Inc., 
ouisville, Kentucky; Nationai 
ransit Pump & Machine Company, 
Mil City, Pennsylvania, and the sev- 
mera! plants of Manning, Maxwell & 
foustoore at Bridgeport, Boston and 
ranagd ulsa. While at these plants he 
succeeemiliarized himself with the latest 
- HougtVelopments in the manufacture of 
1 fileglves, fittings and engineering spe- 
ulties, particularly those made of 
ger fi loy materials for corrosion service. 
‘ipme le also spent some time in the lab- 
at argatories of these companies famil- 
tizing himself with the latest ad- 
ud mances in chemical and metallurgical 
‘rathefrocedure. ; 
ve aif Mr. Caldwell will be available at 
he offices of The Allied Supply 


npany 
int 


viousl 
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Company for consultation on cor- 
rosion problems encountered in the 
oil and chemical industries. 

Daniel Hl. WHudelson assistant 
superintendent of stores for General 
Petroleum Corp., has been promoted 
from the rank of colonel to briga- 
dier-general in the California Na- 
tional Guard. In 1941, General Hud- 
elson was assigned to command the 
U. S. Commando Training Detach- 
ment in Scotland. His combat com- 
mand is credited with capturing 
47,000 Germans, releasing 60,000 
prisoners and knocking out 117 
tanks. He has won many decora- 
tions. 





George J. O’Brien, vice president 
of Standard Oil Co. and chairman 
of the industrial committee of the 
Los Angeles Chamber of Commerce, 
presided at the luncheon meeting 
at the Ambassador Hotel, called to 
salute the Southern California auto- 
motive industry. 

In Washington to attend the hear- 
ings of the House Naval Affairs 
Committee is Harry P. Stolz of the 
firm of Stanley & Stolz, consulting 
petroleum engineers and geologists 
of Los Angeles. Stolz, as a captain 
in the Naval Reserve was in charge 
for the Navy at Elk Hills during 
the war. Since release from active 
duty, his firm has been retained as 
consultants to the Navy in matters 
pertaining to Naval petroleum re- 
serve No.1. Stolz currently is chair- 
man of the engineering committee 
and the engineering advisory com- 
mittee appointed under the con- 
tract between the Navy and Stand- 
ard. 





Dick S. Heffern, a specialist in 
labor problems for many years, serv- 
ing in that capacity with Shell Oil 
Co., War Labor Board and private 
firms, has joined Employers Indus- 
trial Relations Council of Santa Ana. 





Speaking at the 26th annual con- 
vention of the American Petroleum 
Institute in Chicago, Reese H. Tay- 
lor, president of Union Oil Co., cred- 
ited the American economic system 
with giving the country world lead- 
ership in oil production. Taylor’s 
visit in Chicago was followed by a 
two weeks’ business stay in New 
York City. 





W. E. Sievers Opens 
L. A. Office 


Mr. W. E. Sievers, well-known 
oil tool executive, announces the 
moving of his offices in Whittier, 
California to the Quinby Building, 
650 South Grand Avenue, Los An- 
geles, California. Mr. Sievers recent- 
ly resigned as Chairman of the 
Board of the Security Engineering 
Co., Inc. to devote his etitire time to 
Sievers Industries, Inc. 


Every man piloting General Pe- 
troleum Corp. planes has gained 
famé in military or commercial avi- 
ation or both. Pilot Arthur P. In- 
man and co-Pilot A. H. Carow fly 
the Beechcraft executive plane. Bod 
Dodson is Southern California pilot- 
salesman. E.C. Nissen and William 
Gooddard are the flying salesman 
of the Northern California division. 





J. B. (Boake). Morris, administra- 
tive assistant for Shell Oil Co. in the 
Los Angeles office, is back at work, 
after a vacation of three weeks, 
most of which was spent fishing 
at Doheny Park, along the ocean 
near San Juan Capistrano. 





The Signal Oil & Gas Co. was 
well represented at the annual con- 
vention of the American Petroleum 
Institute in Chicago. Members of 
the firm attending included Russ 
Green, Garth Young, Harry March, 
Ronnie Heath, Walt Greenfield, 
Dan Johnston and Paul Andrews. 





Another prominent member of the 
California industry in attendance 
was Ed A. Cunningham, manager 
of public relations for Shell Oil Co. 
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Caller at phone office: “These 
flowers are for the phone girls.” 

Supervisor: “Oh, thank you, sir, 
you flatter our service.” 


Caller: “Flatter nothing! I 
thought they were dead!” 





1919--2 Seems 
Like Yesterday 


Time flies when you're busy. 


To us at Jensen, 27 years seems 
like only yesterday. That's how long 
we've been working like the devil 
making units that pump oil better, 
last longer and cost less to operate. 


Our customers tell us it has been 
27 years well spent. And with 
friends like that you can bet your 
bottom dollar we'll be working even 
harder in the future to bring you the 
best pumping unit science, skill and 
sweat can build. 


Stocked by 


THE OIL TOOL CORPORATION 
3075 Cherry Avenue, Long Beach, Cal. 
Phone 481-81 


ENSEN 


BROTHERS MFG. CO. 


14th and Pacific Streets 
COFFEYVILLE, KANSAS, U. S. A. 


EXPORT OFFICE, 50 Church St. 
New York City 
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Stenog: “Howja spell ‘sense’? 

Employer: “Dollars and cents, or 
horse sense?” 

Stenog ; “Well, like in ‘T ain’t seen 


» 99 


him sense’. 


Lovie: “Every time I kiss you it 
makes me a better man.” 

Dovie: “That’s nice, but you don’t 
have to try to get to heaven tonight, 
do you?” 

Bob: “Do fish grow fast?” 

Sam: “T’ll say they do. My dad 
caught one and it grows six inches 
every time he talks about it to any- 
one.” 

His wife determined to cure him 
of his drunken habit. Robed in a 
sheet, carrying a small flashlight, 
she shook him energetically before 
she roused him. 

Husband: “Whash that?” 

Wife (in a sepulchral tone): 
“Satan.” 

Husband: “Shake handsh, old 
horse, I married your sister.” 





Sign in laundry window: “We do 
not tear your laundry with machin- 
ery. We do it carefully, by hand.” 

A budget is a method of worry- 
ing about money before you spend 
it, as well as afterwards. 


College education for women is 
futile. If they’re pretty, it’s un- 
necessary; if they are not, it’s in- 
adequate. 

“Hasn’t your wife been wearing 
rather a strange expression lately?” 

“Yes, I believe she’s trying hard 
to look like her latest photograph.” 


If Eve had had a modern bath- 
ing suit she wouldn’t have had to 
wear one of those stuffy ole fig 
leaves. 


“Ever had any organic trouble?” 








asked the medical officer. 
“No sir,” replied the recruit. “; 
not musical.” 


Judging by the girls we saw; 
Hollywood the other day, ther 
doesn’t appear to be much slack jt 
the seat of their slacks. 


First Worker: “I hear Joc neve 
completed his education.” . 

Second Worker: “That’s right 
He lived and died a bachelor.” 


Officer: “How 
happen?” 

Driver: “My wife fell asleep | 
the back seat.” 


did the accident 


Medic (examining patient): “Th 
you smoke?” 

Ist Sgt.: “Occasionally.” 

Medic: “Got a cigarette?” 


“Daughter, I hope that’s a gov 
hook you’re reading.” 

“It is mother, except it’s so sa 
at the end. The girl dies and he ha 
to go back to his wife.” 

Roughneck: My wife says if] 
don’t give up golf, she'll leave me 

Toolpusher: Hard luck, I’d say 

Roughneck: Yes, I’ll miss her. 





He: We sure had a good tim 
last night for only fifteen cents. 
She: Yes, and I wonder hof 
my little brother spent it. 


Three absent-minded professor, 
were so absorbed in conversatiol 
that they didn’t hear the train com 
in or hear the conductor’s “a 
aboard” call until the puff of th 
engine attracted them. Then the 
all rushed for the train and two 
them scrambled on it. The thin 
looked on sheepishly. 

The agent, standing near by, sai 
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“Too bad, mister, but you shouldn 
feel so badly. Two out of three ma 
it—that’s a pretty good percentage 

“Yes,” sighed the professor, “b 
they came down to see me off!’ 
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